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EXECUTIVE SUMMARY

The Portland metropolitan region has a long hidory of invesing in multi-moda
trangportation solutions to enhance mobility and maintain the region's livability standards
and reputation. As a complementary means to enhance the efficiency and safety of
travel, the Portland region has been actively involved in the planning and deployment of
Intelligent Transportation Systems (ITS) snce the ealy 1990s  Portland’'s commitment
to ITS as a solution to transportation problems is evidenced by TransPort 2000, a
regiond ITS plan consgting of 16 integrated and interoperable projects. Transport 2000
incdudes sgnificant bi-state, urban-rurd, and multi-modal components and represents the
joint planning efforts of a regiond committee consdgtent with datewide and regiond
planning processes in Oregon and Washington. The Transport 2000 projects build on the
region's ggnificant exiging ITS invesment and fills current gaps in planning, emergency
management, traveler information, and parking subsystems.

Under the direction and partid funding of the United States Department of Transportation
(USDQT), Nationd ITS evduations are being conducted to accelerate the integration and
interoperability of ITS in metropolitan and rural aress. To investigate the success of ITS
across the country and to provide indgghts into the potentid strengths and weaknesses of
the overdl nationa integration program, the Oregon Regiond ITS Integration Program
was sdected for independent nationd evauation.  Specificaly, four projects were
sdlected for evauation:

Regiond Intermodd Trandt Traveer Information and Security System—Trangt
Tracker Information Displays,

[-5/Barbur Boulevard Padle Corridor Traffic Management Demondration
Project,

COATS Bi-State Rurd Integration Project, and

Transt Buses as Traffic Probes project.

This document outlines the evduation drategies, data collection plans, and basdine
results for the Oregon Regiond TS Integration Program.

Regional Intermodal Transit Traveler Information and Security
System—Transit Tracker Information Displays

Trandt Tracker information displays, a component of the Regiona Intermodd Trangt
Travder Information and Security System, use globa postioning sadlite technology and
dgorithms to cdculate red-time bus and tran arivas which are diglayed a trangt
dops  The sgns digolay a minute-by-minute countdown of the arriva time of the buses
once they are within some pre-sdected time of ariving a the sop (generdly 15 to 25
minutes). If a bus is outdde of this time threshold, the sgns smply show the scheduled
arivad time. The focus of this project is to make the bus and light rall arivd information
avallable to riders through the information displays.
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Evaluation Approach

The purpose of the Trandt Tracker evauaion is to collect and andyze data related to a
change in bus riders behaviors and perceptions of service and security as a result of the
Trangt Tracker information displays  Four measures of effectiveness (MOEs) were
selected to test the impact of the information on riders behaviors and perceptions:

Riders use of trip planning information,
Riders perceptions of system efficiency,
Riders perceptions of personal security, and
Riders overd| satisfaction with the system.

In addition, Bus Digpaich System (BDS) data will be examined in Phase Il to determine
accuracy of the system informeation, and webste use datistics will be used to determine if
the red-time information increases cusomer use of the Tri-Met website.  These reaults,
dong with quditaive lessons learned during implementation and operation of the system,
will be documented in the Phase I11 report.

Findings

The SAIC team conducted basdine Transt Tracker intercept surveys in Portland for four
days in January 2002. Two teams of two surveyors went to different bus stops during the
morning peak, over the lunch hour, and during the evening pesk for three days. In al,
240 completed surveys were obtained.

Riders use of trip planning information

Between 41 and 76 percent of respondents indicated thet they rarely or almost never use
four types of fixed-schedule information, depending on the type of information (i.e,
printed brochure schedules, schedules posted at bus stops, ontline Internet schedule, and
238-RIDE phone number). A couple of reasons why riders may not use or need fixed-
schedule information were identified.  Forty-five percent of respondents indicated that
they frequently or almost always just go to the bus stop and wait for the next bus to arrive
(not knowing the scheduled arriva time). Over haf of respondents indicated that they do
not use schedule information because they frequently or almost always have ther routes
and times memorized. Chi-squared tests showed that the use of schedule information is
dependent on automobile ownership.  Specificdly, non-auto owners tend to use guides
posted at stops and the 238-RIDE phone number more often than auto owners;, and auto
ownerstend to use the Internet schedule more often than non-auto owners.

When asked about the accuracy of the fixed-schedule information, 70 percent indicated
that the information that they do useisfrequently or almost always accurate.
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Riders perceptions of system efficiency

Rider perception of ontime peformance was used as a measure of system efficiency.
About 73 percent of respondents reported that the bus they catch at the stop is usudly on
time. Only 10 percent reported that the bus is not usudly on time, and about 16 percent
reported that they did not know if the bus was usudly on time (either because they had
never been to the stop before, or because they did not know the scheduled arriva time).
When asked how long they usudly wait for the bus a the stop, 26 percent of the
respondents gave a range, while the remaining 74 percent reported an integer value. The
most common response was 5 minutes (42 percent of respondents), followed by 10
minutes (32 percent of respondents), and 15 minutes (13 percent of respondents). The
average number of minutes of the respondents who gave an integer vadue for wait time
was 8.6 minutes. The most common response for those reporting a range was 5 — 10
minutes (46 percent) with the second most common response being 10 — 15 minutes (17
percent). Taking an average of each range, the average wait time reported for those
giving a range was 9.2 minutes (only 0.6 minutes higher than those reporting an integer
vaue).

When asked how satisfied they were with the bus adherence to the posted schedules, 91
percent of respondents indicated that they were either satisfied or extremely satisfied. In
other words, respondents seem to be very satisfied with bus service in terms of on-time
performance.

Riders' perceptions of personal security

An overwheming 97 percent of respondents reported that they agree or completely agree
that they fed safe waiting for the bus at the stops during the day. Only about 63 percent
of the same riders reported that they agree or completely agree that they fed safe wating
for the bus a the dops a night, while 20 percent reported that they disagree or
completely disagree that they fed sdfe & night. Therefore, while it may be difficult, if
not impossble, for Trandt Tracker to have much impact on bus riders perceptions of
persond security during the day, there does exist some room for improvement a night.

Average nighttime (9:00 p.m. to close of service) boardings from the Spring of 2001 were
a0 examined to see if Trandt Tracker might increase percalved persond security a
night. (It was hypothesized that if there is an incressed sense of security related to the
presence of Trangt Tracker, riders may fed sdfer riding a night, when they normaly
may not be comfortable riding the bus) The nighttime ridership numbers for the four
gops ranged from only 8 to 16 riders.  While the numbers are low, they are not
uncommon, and they will be compared with nighttime ridership numbers after Trangt
Tracker has been inddled a the same locations. An increase in ridership after Trangt
Tracker inddlation may be indicative of an increased sense of security a night; however,
overdl ridership numbers will dso be examined to determine if there is any
corresponding upwards trend in overdl ridership tha may account for the increase at
night.
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The basdline survey conducted by SAIC was cmpared to a basdline survey of 830 trangt
riders that was conducted by Tri-Met in the soring of 2000. The results of the two
urveys, in terms of riders perceptions of efficiency, persona security, and overdl
customer satisfaction, were very smilar.

Riders overall satisfaction with the system

Respondents were asked to rate how satisfied they are with the bus service at the stops
surveyed.  An overwheming 91 percent of respondents indicated that they are either
satisfied or completely satisfied with the bus service a the stops, while only 4.5 percent
reported being dissatisfied or completely dissatisfied.

I-5/Barbur Boulevard Parallel Corridor Traffic Management
Demonstration Project

The City of Portland and the Oregon Depatment of Trangportation (ODOT) are
implementing cooperative drategies to test the deployment of ITS on a padld
freeway/arterid corridor. As pat of the regiond advanced traffic management system
(ATMS) program, traffic and incident management dong the regiond freeway and
aterid sysems ae planned with freeway/aterid integration.  Specificdly, this project
will acceerate the current deployment and integration of traffic survellance and control
devices in ahigh volume freeway/arteria corridor.

Evaluation Approach

The basdine data were obtained through field data collection dong Barbur Boulevard
and 5 (eg., volumes, speeds, crash rates) and a web-based driver survey (eg., drivers
perceptions and behaviors). The results from the mobility/safety study and the customer
satidfaction study will be compaed to smilar data collected after inddlation of the
sysem during Phase Il data collection. These results, dong with quditative lessons
learned during implementation and operation of the sysem, will be documented in the
Phase [11 report.

The mobility/safety sudy on 1-5 and Barbur Boulevard ams to discover impacts of the
freeway-arterid integration on travder mobility, usng the following measures of
effectiveness:

Speed/travel timein the primary direction during incident conditions,
Speeditrave time rdiability in the primary direction during incident conditions,
Vehicle throughput in the primary direction during incident conditions,
Incident detection, response and clearance times, and

Freeway crash rates.

In order to test the impacts of the corridor traffic management project on customer
satidfaction, an understanding of basdine perceptions is required.  Thus the initid
qQuestionnaire was desgned to obtan basdine information on a vaiety of issues
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including: commuter demographics, commute time and distance, access to and use of
travdler information, commute patterns, frequency of incident-related deays, and
perceptions of traffic conditions on -5 and Barbur Boulevard.

Findings
Mohbility/safety study

On average over the pesk period, traffic on northbound 1-5 during the morning pesk
period has remained the same for the last two years. |-5 is the mgor corridor connecting
downtown Portland with the suburban aress to the north and south.  The 5 northbound
corridor within the study area has three lanes, with a posted speed limit of 55 mph. It
carries about 3,900 vehicles per hour during the morning peak period at average speeds
of 45-55 mph, depending on the segment. Speed and travel time rdidbilities have dso
been consgent the last two years, averaging about +/- 9 mph and +/- 25 minutes,
respectively.

A dosr ingpection of the volume and speed data during the morning pesk 30-minute
period reveded a big difference between higtoric and basdine traffic. Between 7:30 and
8:00 am., which is one of the corridor's busest 30-minute periods, northbound I-5
experienced a volume increase of 429 percent snce 2000/2001. This finding was dso
confirmed with a more noticeable drop in speeds found during the same 30-minute period
between historic and basdline evauation periods.

Smilar anadyss was done on Barbur Boulevard traffic volumes, however, there are not
enough higoric volume data to warrant definitive conclusons, as data were obtained only
from three dates in 2000. Neverthdess, the comparison between historic and basdine
Barbur Boulevard volumes shows that northbound traffic volumes have been consgent
since 2000, with dight increases between 7 and 9 am.

Barbur Boulevard, athough having a lower average speed than -5, had excdlent speed
reliability compared to 1-5, both throughout the peak period and on average throughout
the week. For example, while -5 showed dightly lower average speeds on Wednesday
and Friday, average speeds on Barbur Boulevard remained very consstent.

The results of the freeway crash anadyss show that the average number of crashes per
month for the past two years has been declining. Injury crash rates have remained
roughly the same for the last two years, a a rate of about two to three injury crashes per
month.  Crashes that only resulted in property damages, however, have dseadily
decreased, from 58 crashes per month in 2000 to only 48 crashes in January 2002. The
evauation team found no obvious reason for this consgtent decline in PDO crash rates,
but it is perhgps worth noting that the 2002 datistics only include the month of January.

For a more representative 2002 crash rates, a few more months of data would be

necessary.
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Incident reports coinciding with the evaduation time periods were dso andyzed. This
andyss reveded that there were saven incidents occurring in the northbound direction of
I-5 during the morning pesk, with no secondary incidents. The duration of the incidents
ranged from 46 minutes to two hours, but averaged just over an hour.

On average, vehicle speed declined by four to six miles per hour after an incident.
Individud incident characteristics show tha incidents that occurred early in the pesk
period suffered the greatest, as the recoveries were dowed by the increasing peak period
traffic.  On the other hand, incidents that occurred later in the pesk experienced less
impact, as pesk period traffic was mogt likely beginning to clear. The average decrease
in speeds trandates to about one minute of travel time increase. At 30 minutes prior to
the incidents confirmetion, the average travel time on [-5 northbound was 8.4 minutes,
which increased to over 9 minutes after the incident occurred.

By comparing standard deviations of speed with and without the incidents, speed and
travel time on 1-5 northbound became less reliable (increased standard deviation) during
incident conditions, with speed standard deviation increesng by 23 percent and trave
time standard deviation increasing by 35 percent. Comparing the speeds on I-5 and
Barbur Boulevard, there is evidence that incidents caused traffic to deviate from the
freeway manlines to the arterid, as hourly Barbur Boulevard traffic volumes increased
by an average of 18 percent during incident conditions, and Barbur Boulevard speeds
decreased by about 8 percent. Also, speeds on Barbur Boulevard were 28 percent less
reiable during incident conditions

Customer satisfaction study

Four hundred sixty downtown Portland commuters qudified to participate in the |-
5Barbur Boulevard customer stisfaction pand survey. The following is a summary of
the key findings of the basdine customer satisfaction pand survey:

61 percent of the pand members generdly do not find out about delays on ther
route until after they see the congestion on the roadway. In other words, they do
not receive traffic information soon enough to make important decisons about
their commute time and route.

Of the respondents who reported that they generdly find out about incident-
related delays before they leave home, about 65 percent reported that they
generdly use an alternate route that does not include a freeway, and about 15
percent indicated that they make no change.

The respondents who reported that they generdly do not find out about incident-
rdaed ddays on ther route until after they leave home were aso asked to
indicate what they usudly do to avoid the ddays when they become aware of
them. Nearly 56 percent reported that they generdly use an alternate route that
does not include a freeway, while about 38 percent indicated that they make no
change a dl.

The most common answer as to how often they experience incident-related delays
on northbound 1-5 in the morning was less than once per month (given by about
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22 percent of the pand members). About 21 percent of the pand members
reported that they experience incident-reated ddlays in the sudy area during their
morning commute two times per month. Nearly 25 percent, however, reported
delays four or more times per month, or nearly once per week on average.

About 73 percent of pand members indicated that they do use Barbur Boulevard
to avoid ddayson |-5.

While nearly 36 percent of pand members reported being satisfied with treffic
operations on northbound 1-5 in the morning during a typicd commute, 33
percent reported that they were either dissatisfied or extremely dissatisfied with
norma traffic operations. On the other hand, only about 5 percent of pand
members reported that they were satisfied with traffic operations during incident
conditions, and nearly 78 percent reported being dissatisfied or extremely
dissatisfied. These ratings indicate that there is much room for improvement of
drivers satisfaction with traffic operations dong 1-5 during norma operaions and
during incidents.

The respondents who sometimes use Barbur Boulevard to avoid ddlays on -5
were asked to rate ther level of satisfaction with travel speed, volume, and sgnd
operations. Very few respondents reported that they are extremely satisfied with
any of the three dements of traffic operations when they use Barbur Boulevard.
Panedl members gppear to be the most opinionated about travel speed.  Forty-two
percent of respondents reported that they are satisfied or extremely satisfied with
travel speed (compared to 37 and 36 percent of respondents for traffic volume and
sgnal operations, respectively). In addition, 38 percent of respondents reported
that they are dissatisfied or extremely dissatisfied with travel speed (compared to
37 and 35 percent of respondents for traffic volume and sgnd operdions,
respectively). These ratings indicate that there is much room for improvement of
drivers  satifaction with traffic operations aong Babur Boulevard during
incidentsin the morning.

Of five sources of traffic information, radio reports in the car are used by more
pane members than the other types of information (used by about 93 percent of
pane members). Freeway VMS are the second most common source of traffic
information used by pand members, with goproximately 76 percent reporting use
of VMS. Tdevidon reports and radio reports at home are used by only about half
of respondents (46 percent and 50 percent, respectively). Eighteen percent of
pand members reported using the Internet for traffic information.

Radio reports in the car are perceived by more pand members as being timely and
useful compared to the other information sources and were rated by the fewest
pand members as being rarely or almost never timely or ussful. Freeway VMS
were rated by more pand members as being frequently or almost always accurate
than the other information sources considered.

Overdl, the pand members reported the traffic information to be more accurate
than ather timely or useful.

While a sample of 460 drivers is a large enough sample to be representative of the
population of commuters on northbound -5 in the morning, the method of survey
adminidration (i.e, Internet) limits the gpplicability of the results. In other words, the
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opinions of the sample are representative of F5 commuters who work in an office setting
and have access to a computer/Internet and can provide vauable information about their
behaviors and perceptions, however, the results cannot be generdized to the population
asawhole.

COATS Bi-State Rural Integration Project

The Cdifornia Oregon Advanced Transportation System (COATS) is a project that seeks
to encourage regiond, public, and private sector cooperation between Cdifornia and
Oregon to better facilitate the planning and implementation of ITS in the bi-state area.
The COATS sudy area includes 13 counties in northern Cdifornia and the southern haf
of Oregon and is not defined by county lines but rather by roadway segments. The intent
of this project is to facilitate the use of ITS to enhance safety, improve the movement of
people, goods, and services, and subsequently promote the economic development of the
region.

Evaluation Approach

Measures of effectiveness origindly sdected for this evauation included efficiency,
safety, and customer satifaction.  However, the origind evauation plan was adjusted as
a rexult of a concurrent evauation of COATS being conducted by the Western
Transportation Inditute at Montana State Universty, Bozeman. The scope of this
nationa evauation is now concentrated solely on the safety andyss.  Therefore, pre-
deployment crash rates were the focus of the Phase Il data collection, and the results will
be compared to smilar data collected after ingtdlation of the COATS projects. These
results will be documented in the Phase I11 report.

Findings

Crash datigtics were obtained from ODOT’s 2000 Satewide Crash Rate Tables, to serve
as the badine for this sudy. Four segments that are currently in the pre-deployment
stage were sdlected for anaysis:

OR 242 between MP 55 and Sigters (advanced warning system for narrow lane
widths),

OR 42S between US 101 and OR 242 (automated flood warning system),

US 97 between MP 143 and the Klamath County Line (animal detection system),
and

US 101 between Coos Bay and OR 42 (automated flood warning system).

In general, year 2000 crash rates in rura Oregon, based on data from the Sudied
segments, averaged 1.12 crashes per million vehide miles of trave (VMT), ranging as
low as 0.73 a OR 42S, to as high as 1.39 a OR 242. Crash rates at all of the study
segments, except at US 97 dropped in 2000, with an average reduction of 30 percent. On
the other hand, US 97 experienced an increase of 0.5 crashes per million VMT when
compared to the average rates from 1996 to 1999. The reason for the drops in incident
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rates is unknown. On the other hand, US 97 experienced an increase of 0.5 crashes per
million VMT when compared to the average rates from 1996 to 1999.

Transit Buses as Traffic Probes Project

This regiond trandt-traffic management integration project addresses the technicaly
chdlenging integraion and utilization of red-time trangt data for the purpose of
edablishing arterial (and freeway) network status.  This project will support the use of
travel time data for red-time management of traffic Sgnds as wdl as andyss of corridor
peformance.  Tri-Met buses traveding dong their normd routes (in regular revenue
sarvice) will be collecting data as they normdly do. Appropriate bus routes will be
chosen in order to capture data from desred arterials. The real-time collection of travel
times on severd river crossings are of particular interest, as these tend to be congestion
points in the system, and buses are traveling with the mixed-flow traffic on these bridges.

The information collected from the buses will be color-coded and added to the ODOT
network status maps that are available on ODOT’s website. These data will dlow the
agencies to better monitor and manage the transportation system and will fill gaps in
network management.

Evaluation Approach

For this project, data gathered will not focus on “before’” and “after” system deployment,
as with the other three projects. Instead, data will be collected after system deployment,
and information will be presented in a case study format. The case sudy will reference
quantitative data (such as the additiona amount of roadway from which red-time traffic
data are generated as a result of using buses as probes). The case study will address the
reliability and accuracy of the bus probe data, the utility of the information gethered to
traffic managers, and the inditutiona issues associated with this type d project. For the
inditutiona issues sudy, interviews will be held with ODOT, City of Portland, and Tri-
Met personnel.

Evaluation Risk Assessment

The continuation of the evaduation of the Regiona Oregon ITS Integration Program
offers dgnificant opportunities, with little to no risk. Based on these opportunities and
the evduation team’'s experience in developing the evduation plan, working with the
project partners, collecting basdine data, and andyzing basdine conditions, the
evadudion team recommends that the FHWA COTR congder continuing with Phase Il
evauation efforts.
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1 INTRODUCTION

This document outlines the evaluaion drategies, data collection approach, and basdine
results for the Oregon Regiond Inteligent Trangportation System (ITS) Integration
Program. Under the direction and partiad funding of the United States Department of
Trangportation (USDOT), Nationd ITS evaduations are being conducted to accderate the
integration and interoperability of ITS in metropolitan and rural areas.

The Portland metropolitan region has a long higory of invesing in multi-modd
trangportation solutions to enhance mobility and maintain the region’'s livability standards
and reputation.!).” As a complementary means to enhance the efficiency and safety of
travel, the Portland region has been activdy involved in the planning and deployment of
ITS infrastructure since the early 1990s. Consdering a forecast regionad population
increase of nearly 500,000 residents by the year 2040 and a related increase of 55 percent
in vehide miles travded (VMT) on regiond transportation facilities in the next 20 years,
integrated ITS deployment is conddered criticd in meeting future transportation
demands.®

To invedigate the success of ITS across the country and to provide ingghts into the
potential  srengths and wesknesses of the overdl nationa integration program, the
Oregon Regiond ITS Integration Program was sdected for independent nationd
evauation. Specificdly, four projects were sdlected for evauation:

Regiond Intermodd Trandt Traveler Information and Security System—Trangt
Tracker Information Displays,

|-5/Barbur Boulevard Peardld Corridor Traffic Management Demondration
Project,

COATS Bi-State Rurd Integration Project, and

Transt Buses as Traffic Probes project.

1.1 Organization of Report

This Phase 1l report represents the second mgor ddiverable of the evauation effort. The
Evaudion Plan, which presents the detailed objectives, hypotheses, and data needs for
each evduation god, was the first ddiverable® The next mgor ddiverable will be the
Phase 11l report, which will include before-and-after andyses of the projects impacts on
sysem performance, safety, and customer satisfaction by comparing the data collected in
Phase Il and Phase 11l of the evauation. This document presents the plan for conducting
the independent evauation and is structured in the following format:

Section 1 — Introduction — Provides background information on the projects,
including project participants, system components, and System objectives.

Section 2 — Regional Intermodal Trandgt Traveler Information and Security
System—Trangt Tracker Information Displays — Detals the data collection
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plan, data collection process, and basdline results related to riders perceptions of
savice efficiency, trip planning information, and sefety.

Section 3 — |-5/Barbur Boulevard Paralle Corridor Traffic Management
Demongtration Project — Detals the data collection plans, data collection
processes, and basdine results related to system efficiency, safety, and customer
satisfaction.

Section 4 — COATS Bi-State Rural Integration Project — Details the data
collection plan, data collection process, and basdine results related to traveler
safety in rurd Oregon.

Section 5 — Evaluation Risk Assessment — Provides an assessment and
recommendations for the continuation of Phase Il of the evauation in terms of
the current deployment plans and schedules and opportunities.

The Trangt Bus as Traffic Probes project is not addressed in this Phase 11 report, as there
are no “basding’ data to be collected. Due to the nature of the project, the evauation
will be written as a case study (with quantitative data) and will be presented in the Phase

[11 report.

1.2 Background

Portland’'s commitment to ITS as a solution to trangportation problems is evidenced by
TransPort 2000, a regiond ITS plan congding of 16 integrated and interoperable
projects.  Transport 2000 incudes dgnificant bi-state, urbanrrura, and multi-moda
components and represents the joint planning efforts of a regiond committee consstent
with dtatewide and regiona planning processes in Oregon and Washington.  The
Transport 2000 projects build on the region's ggnificant exising ITS infragructure
invesment and fills current gaps in  planing, emergency management, traveler
information, and parking subsystems. These projects integrate:

Trangt with ATIS,

Trangt with freeway and arterid management,
Freeway and arteria management,

Arteria and incident management, and
Freeway and incident management.

When deployed, the projects will complete the region’s core intdligent transportation
infragtructure consgtent with the USDOT’s Nationd ITS gods for safety, efficiency,
productivity, mobility, and environmenta improvements?

The project patners have been working to continue progress on the incrementd
conceptudization, planning, design, and deployment of operational ITS. The Transport
2000 partners include the following agencies:

Washington and Oregon Departments of Transportation (WSDOT and ODOT);
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City of Portland Department of Trangportation;

Metro—The directly-dlected regional government that offers a wide range of
sarvices, incuding transportation and land use planning, to more than 1.3 million
resdents in three counties and 24 cities. By working with resdents and locd and
state partners, Metro’'s god is to provide effective transportation options to move
people and goods throughout the region;

Southwest ~ Washington  Regional  Trangportation  Council  (RTC)—The
metropolitan planning organizetion for Southwest Washington. RTC's misson is
to minimize trangportation-related air pollution and to encourage and promote the
devdopment of a badanced, efficient, and affordable regiona transportation
system that meets the mobility needs of people and goods, within and through the
Southwest Washington region;

The Port of Portland—Owns and mantans five marine terminds, four arports
(including Portland Internationd) and seven busness parks.  Its misson is to
provide competitive cargo and passenger access to regiond, nationa, and
internationd markets while enhancing the region's qudity of life

Tri-County Metropolitan Transportation Didtrict of Oregon (Tri-MET)—Provides
public trangt service for the Portland metropolitan area.  Based on Tri-Met's
gods and objectives of increesed mobility, increased system performance,
reduced costs, and improved customer satisfaction, the agency has proposed ten
ITS projects, three of which are part of Transport 2000;V

C-TRAN—Clark County's public trandt provider operates 29 buses, C-VAN
curb-to-curb service for people who cannot access regular route service, carpool
and vanpool services, and a Bike & Bus program; and

Academic and private partners.

1.3 Project Descriptions

The Oregon Regiond ITS Integration Program includes 16 different projects. The
following four projects were sdected for nationa eva uation:

Regiond Intermoda Trangt Traveer Information and Security Sysem—Trangt
Tracker Information Displays,

|-5/Babur Boulevard Padld Corridor Traffic Management Demorstration
Project,

COATS Bi-State Rurd Integration, and

Trangt Buses as Traffic Probes.

These projects cover a range of trangportation modes and a host of inteligent
trangportation  technologies. Three of the proects ae tageted a improving
trangportation in the Portland metropolitan region, while the COATS project is focused
on a primaily rurd aea of Southwest Oregon and Northern Cdifornia.  This section
describes each of these projects in more detall and lists the expected benefits of the
projects, as defined by the project partners.
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1.3.1 Regional Intermodal Transit Traveler Information and Security System—
Trangt Tracker Information Displays

Trangt Tracker information displays are pat of the larger Regiona Intermodd Trangt
Travder Information and Security System. The god of this overal system is to provide a
seamless and complete regiond multi-modd traveler information system that will result
in more complete information service and enhanced public transportation security.  This
gystem will sarve trangt riders with a variety of services and information including
interactive access to schedule and fare information, trip planning, and enroute
information on Tri-Met bus and light rall, C-TRAN bus, and transt service to and from
Portland Internationa Airport. The sysem will aso provide access to integrated regiond
traffic and trangt information from fixed dtes or through persond access sarvices (eg.,
Internet, did-in services). For public trangportation security, this project will provide for
integrated emergency notification and response throughout the four county service
region, exclusive of trangt provider or current vehicle location.

Tri-Met has an extensve
operationd traveler =
informetion distribution
infragtructure and isin
the process of
completing the
ingdlation of busmal
kiosks, smart bus Signs,
interactive pylons, and
automated ticket vending
machines. For seamless
regiond trangt
operations, it is expected
that C-TRAN will dso
provide an equivaent
leve of traveler
information service and
Security to its customers.

Figure 1-1. Transit Tracker Display

Tri-Met has ingdled its prototype Trandt Tracker informetion displays. Trangt Trackers
use globa postioning system (GPS) technology to cdculate red-time bus and tran
arivd information, which is displayed on the 9gns a trangt dops. The dgns disdlay a
minute-by-minute countdown of the ariva time of the trangt vehicles once they ae
within a pre-sdlected time of arriving a the stop (generdly 15 to 25 minutes, a parameter
that is sdected by Tri-Met). If the bus or train is outsde of this time threshold, the Sgns
amply show the scheduled arivd time (Figure 1-1). The focus of this project is to make
the arriva information available to riders through the information displays.
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The information is dso avalable on Tri-Met's webste (Figure 1-2). Usng the on-line
Trandgt Tracker information, riders can check that their bus or train is on time before
leaving home or work.

/J 82nd & Duke Northbound - Microsoft Internet Explorer provid... [E[=] E3

S —

Transit Tracker
TR-MET  B2nd & Duke Morthbound

“d Back P Refresh
Route and destination Arrival
72 KILLINGSWORTH-82HD AVE TO -

SWAN ISLAND-ANCHOR ST [E min

P Close P About P Comments

[

Figure 1-2. On-Line Transit Tracker Information

While Tri-Met is skepticad about the ability of the Transt Tracker displays, per se, to
increase ridership, they believe that the information is a good tool to reduce the anxiety
and frudration sometimes associated with riding trangt, especidly when usng an
unfamiliar trangt system for the fird time. The primary goas of the Trangt Tracker
displays are to provide useful information to customers that was not previoudy available,
thereby improving cusomer saisfaction with Tri-Met's trandt sysem and possibly
increasing rider security.

1.3.2 I-5/Barbur Boulevard Paralld Corridor Traffic Management Demonstration
Project

The City of Portland and ODOT ae implementing cooperdtive drategies to test the
deployment of ITS on a padld freeway/aterid corridor. As pat of the regiond
advanced traffic management sysem (ATMS) program, traffic and incident management
dong the regiond freeway and arterid sysems ae planned with freeway/arterid
integration.  Specificdly, this project will accederate the current deployment and
integration of traffic surveillance and control devices in a high volume freeway/aterid
corridor.
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This project will facilitate cooperative use of gspecific agency devices and control
software (ateria dgnd timing, freeway ramp meter Sgnd operation, electronic message
dgns, CCTV) to integrate these capabilities and manage shared resources in the high-
densty, padld |-5/Babur Boulevard freeway/arterid corridor (Figure 1-3).  This
integration will dlow for mult-agency traffic-reponsve corridor management that
includes emergency and trangt priority trestment.

A map of the sudy area
iIs shown in Fgure 1-4
(designated by the box).
The sudy area lies south
of downtown Portland
and begins  gengdly
from the point where 5
croses into Multnomah
County (near the SW.
Babur Boulevard Exit
#294, which is where
Barbur Boulevard begins

: -~ T " to padld -5 and
Aazoe 'D'DDT 1: 18 extends  approximately

!.ll." |

: - 35 miles north toward
I=S Barb the downtown Portland
area.

Figure 1-3. CCTV View of I-5 at Barbur Blvd.

Project partners expect the benefits of the |-5/Barbur Boulevard pardld corridor traffic
management demongtration project to include:

Sustained or increased corridor capacity/throughput during incident conditions,
Reduction of on-ramp incidents using ramp metering,

Improved safety and efficiency of urban corridors,

Improved integration of regiond freeway sysemswith loca sgnd systems,
Improved incident detection and notification to reduce incident response time, and
Provison of freeway and arterid corridor status to system operators.
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Figure 1-4. Map of I-5/Barbur Boulevard Study Area

1.3.3 COATSBI-State Rural Integration

The Cdlifornia Oregon Advanced Trangportation System (COATY) is a project that seeks
to encourage regiond, public- and private-sector cooperation between Cdifornia and
Oregon to better facilitate the planning and implementation of ITS in the bi-state area
The COATS dudy area includes 13 counties in northern Cdifornia and the southern haf
of Oregon and is not defined by county lines but rather by roadway segments. The intent
of this project is to facilitate the use of ITS to enhance safety, improve the movement of
people, goods, and services, and subsequently promote the economic development of the
region.

The COATS hi-dtate area contains trangportation links vitd to the region’s economy and
commercid industry.  Numerous primary and secondary routes serve commercid
vehicles destined for urban centers throughout the West.  Unpredictable weether patterns
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and mountainous topography add to the transportation chdlenges. Traveers throughout
the corridor must contend with diverse and rapidly-changing weather  conditions
induding show, high winds fog, and heavy ran. The combinaion of varied driving
conditions and abundant off-road, commercia, and recregtiond traffic produces an
immediate and expanding need for incressed traffic safety measures and information
dissemination techniques

In the short-term, there are three main strategies of the COATS project; ¥

Address operationd efficiency and public safety  (monitor  road-weather
conditions with road-wegther information, wind monitoring daions, automated
flood warning systems, automated vishility sysems etc. and monitor roadway
rights-of-way for potentia animal-vehicle conflicts or for detecting landdides);

Advise unfamiliar travders of unsafe driving conditions through advance warning
systems, variable message sgns (VMS), and highway advisory radio (Speed/travel
conditions, wide loads on narrow lanes, etc); ad

Provide for the devdopment of centers to coordinate, communicate, and
cooperate with each other, nearby communities, locd organizations, State
agencies, and other regions (Redding and Eureka, CA and Sdem, Bend, and
Medford, OR).

Project partners expect the benefits of the COATS bi-state rura project to include:

Improved traffic and roadway dSatus information dissemination and access to
avoid dranding drivers in remote locations due to unexpected road closures,
restrictions, and adverse weather conditions;

Safer rurd trave that is aso more efficient and convenient; and

Improved coordingion among the agencies involved in managing bi-ate
corridors through the provison of more complete red-time information to
operations and maintenance personne.

1.3.4 Transit Busesas Traffic Probes

Portland’s regiond traffic management centers require a complete status for both freeway
and aterid roadways to effectively perform traffic control and incident management and
to provide traffic information to the public. The regiond freeway sysem is suitably
ingrumented for this purpose, but extended arterid network survellance is cost
prohibitive. Thus, trangt probe data may afford a viable opportunity to provide arterid
status information in this region.

Tri-Met and C-TRAN operate the two trandt sysems serving the four-county area in
Oregon and Washington (Figure 1-5). These trandt properties operate an extensive
fixed-route schedule in the region, and Tri-Met's buses are suitably equipped to collect
schedule adherence data and serve as traffic probes. Tri-Met currently collects and post-
processes bus operation data, including schedule adherence, for congderation in fixed-
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route scheduling. AdditiomlI%/, Tri-Met is beginning to share these data with locd
jurisdictions for operational use.

This regiond trangt-traffic
management  integration  project

addresses the technicaly
chdlenging integration ad

utilization of red-time trangt data
for the purpose of edablishing
aterid (and freeway) network
datus. This project will support the
use of travel time daa for red-time
management of traffic dgnds as
wdl a andyss of  corridor
performance, ¥

Figure 1-5. Tri-Met Bus Dispatch Station

Tri-Met buses traveling dong a number of key corridors will report speeds or trave times
on sdected dreet segments determined to be of interest to the City of Portland and
ODOT Region 1. The red-time collection of speeds on severd river crossngs are of
particular interest, as these tend to be congestion points in the system, and buses are
traveling with the mixed-flow traffic on these bridges (i.e., there are no trangit stops).

The information collected from the buses will be color-coded and added to the ODOT
network status maps that are available to the public on ODOT’s webste. These data will
dlow the agencies to better monitor and manage the transportation sysem and will fill
the gaps in network management.  Although the long-term plan includes giving speed and
trave time information collected by the AVL technology on the buses directly to the
motorists, more variable message sgns are needed before this can be fully redized.

Project partners expect the benefits of the Transt Buses as Traffic Probes project to
include:

Better information for which to make traffic and incident management decisions,
More accurate information disseminated to public,

More efficient operation of the freeway and arteria transportation network, and
Increased traveler mobility.
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2 REGIONAL INTERMODAL TRANST TRAVELER INFORMATION
AND SECURITY SYSTEM—TRANST TRACKER INFORMATION
DISPLAYS

The purpose of the Trangt Tracker evauation is to collect and andyze data related to a
change in bus riders behaviors and perceptions as a result of the Trandt Tracker
information displays. Four measures of effectiveness were sdected to test the impact of
the information on riders behaviors and perceptions.

Riders use of pre-trip and en-route planning informetion,
Riders perceptions of system efficiency,

Riders perceptions of persona security, and

Riders overd| satisfaction with the system.

In order to text the information’s impact on riders behaviors and perceptions, an
understanding of basdine behaviors and perceptions is required.  This basdine
information will be andyzed to provide a bass for comparison with any data collected
during the post-deployment period.

In addition to the basdine surveys conducted for the nationa evauation, Tri-Met
conducted surveys of over 800 trandt riders prior to the inddlation of any Trangt
Tracker displays. Results of both surveys are presented in this section of the report.

2.1 Data Collection Approach

The Trangt Tracker evauation concentrates on the behaviors and perceptions of Tri-Met
bus riders in Portland. These behaviors and perceptions are being evauated primarily
through intercept surveys. These intercept surveys were conducted at stops where Transit
Tracker had not yet been inddled, but where plans exised for near-term ingdlation.
These data will be compared to data collected at the same locations after Trangt Tracker
information diglays have been inddled to determine if there are differences in riders
behaviors and perceptions.

The gpproach was to use one survey indrument to obtain information for each of the four
gods of the Trangt Tracker evauation: (1) assess riders use of pre-trip and enrroute
planning information, (2) assess riders perceptions of system efficiency, (3) assess
riders perceptions of persona security, and (4) assess riders overdl satisfaction with
they sysem. Surveys were adminisered a four Tri-Met bus stops in Portland, the
locations of which were suggested by Tri-Met. Riders were approached and told that
surveyors were doing a customer sdisfaction survey of the Tri-Met bus service. They
were asked if they would mind answering a few questions while they waited for their bus
to arive. Riders who agreed to participate were given a copy of the survey to follow
adong as the surveyor read esch question adoud. Surveyors recorded each rider's
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responses on a separate survey form. A copy of the basdine Trandt Tracker survey can
be found in Appendix A.

2.1.1 Useof Trip Planning Information

One of the gods of the Trandt Tracker evauation is to assess riders use of pre-trip and
en-route planning information. The hypothess is that Trandt Tracker will provide riders
with useful information with which they can make informed decisons about ther trips in
red time. For example currently riders have access to only fixed-schedule information
(from paper brochures, schedules posted at bus stops, on-line Internet schedules, etc.).
While frequent users may have many of ther schedules and routes memorized, newer
riders may not be aware of when or how often the buses run. Trangt Tracker information
displays will dlow riders to see not only the number of minutes until the next bus arives,
but aso the number of minutes until the next two or three buses arrive.  With this type of
information, riders may decide to take a different route or may decide to run an erand
while waiting, indead of waiting a the sop. This information could be especidly useful
in inclement weather conditions (which are common in Portland) when riders may not
want to wait outsde too long for the bus to arive. This type of information can afford
the trangt rider with more opportunities to make dternative route or travel decisons, as
well as opportunities to do other things while they wait for their bus. Findly, Trangt
Tracker dso offers the intangible benefit of reducing anxiety and dress associated with
waiting for abusthat islate, therefore improving customer satisfaction.

Severd quedtions on the survey were formulated to determine if and how often riders
make use of the current fixed-schedule informeation thet is available to them, as well as
their perceptions of the accuracy of such information. In the Phase 11l post-deployment
surveys, questions will be geared toward users perceptions of how Trangt Tracker has
changed their drategy for catching the bus as wel as their perceptions of the accuracy
and usfulness of the information provided by the Trangt Tracker displays. In addition,
riders will be directly asked if they used the information to make a decison reaed to
their trip.

The red-time bus arivd information displayed on the Trangt Trackers is dso avalable
on the Tri-Met webste. The information became available for sdect routes and locations
in March 2002, and Tri-Met is planning to expand it to dl bus stops. Thus, a webste
usage survey will adso be conducted to determine how many hits the webste receives
before and after trandt tracker, how long users are on the webste, and what type of
information they obtain. Riders will dso be asked in the follow-up intercept interviews if
and how often they access the webste to obtain rea-time bus schedule information for
pre-trip planning informetion.
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2.1.2 Perceived Efficiency

Another god of the Trangt Tracker evauation is to assess riders perceptions of system
efficency. It is hypotheszed that riders will perceive an increase in efficiency, in terms
of ontime performance, even if there is no change in the actud sysem performance.
This is due to the fact that the Trandt Tracker signs will provide riders with red-time bus
arivd information. In other words, even though the bus may be operating behind
schedule, the Trangt Tracker displays will show the actud (versus scheduled) time of
arivd. If the sysem is accurate, the bus will arive when the counter on the display
nears zero and the sgn displays the word “Due” In the minds of riders, arriva of the bus
when the displays say it will arive, whether or not it is a the scheduled arriva time, may
indicate and may condiitute an improvement in system efficiency.

Severd questions on the survey were formulated to messure users perceptions of the
efficiency of the trangt system in terms of how long they typicaly wait for the bus and if
it is usudly on time. The responses to these questions will be compared to Smilar
guestions asked in post- deployment surveys a the same bus stops.

2.1.3 Perceived Personal Security

Another god of the Trangt Tracker evaudtion is to assess trangt riders perceptions of
persond security. It is hypothesized that riders will percelve an increase in persond
security, even if there are no other measures taken to increase security (such as increased
police presence). While Trangt Tracker will likdy have little impact on the actud
security of trandt riders, having access to more accurate ariva time information may
afford them the opportunity to wait edsewhere for the bus, such as a coffee shop, if they
have a long wait, if it is after dark, or in areas where they are not familiar or comfortable.
In addition, having access to Trandt Tracker information on the Internet may dlow
customers to wait longer before leaving home, shortening ther wait times at stops.
Having information available to make these types of decisons could have an impact on
users perception of personal security.

Severd questions on the survey were formulated to determine users current perceptions
of persond security. The responses to these questions will be compared to smilar
guestions asked in post-deployment surveys at the same bus stops.

In addition to surveys, ridership data is dso being examined, with attention focused on
ridership datistics after dark. Tri-Met has expressed thelr skepticism about relaing
increesed ridership to the Trandt Tracker information disgplays  Trangt ridership in
Portland has been increasing steadily over the past severad years, and it would therefore
be difficult to conclude that the Trandt Tracker information contributed directly to an
increase in ridership. However, if there is an increased sense of security related to the
presence of the Trangt Tracker information, riders may fed safer riding a night, when
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they normdly may not be comforteble riding the bus. Therefore, nighttime ridership
before and after Trangt Tracker ingtdlation will be compared for the four stops.

214 Overal Customer Satisfaction

Findly, severd survey questions were formulated to determine users overdl satisfaction
with Tri-Met bus service. While much of a riders satisfaction, or lack thereof, with the
bus sysem may have to do with his or her perceptions of accuracy, efficiency, and safety,
there may be other factors that influence bus riders' perception of service qudity.

2.2 Findings

Findings are presented in two pats.  Fird, the findings of the Tri-Met surveys
adminigered in the Spring of 2000, prior to ingdlation of the Trangt Tracker displays,
are summarized. Subsequently, the findings of the basdine surveys conducted by SAIC
in January 2002 are presented.

221 Tri-Met Customer Satisfaction Survey

Between April 24 and May 14, 2000, Tri-Met conducted intercept surveys with bus riders
a two bus stops and one light rail stop in Portland® A copy of the Tri-Met basdine
intercept survey can be found in Appendix B. The purpose of the survey was to obtain
the following basdine information prior to ingaling Trangt Tracker displays:

Overdl stisfaction ratings with the trangit service a each location;

Percaived waiting time;

Perceptions of on-time performance;

Perceptions of safety when waiting for the bus or light rail;

Trangt use characteridics including riding frequency, time of day, day of the
week, and level of trangt dependence; and

Passenger age and gender.

In dl, 830 surveys were adminisered at three locations. The following is a summary of
the key findings

76 percent indicated that they were somewhat or very satisfied with the trangt
sarvice.

72 percent were “heavy” trandt uses (making more than 46 trips per month on
average.

57 percent were transit dependent.

Fewer than 22 percent knew the scheduled ariva time of the next bus or tran
before coming to the stop. Those who did know got ther information from a
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printed schedule or a Tri-Met Guide. Of those who did not know, 45 percent (at
one location) said they looked a the schedule posted a the stop, while only 8
percent at another location looked at the posted schedule.

Riders reported waiting for the bus or light raill an average of 85, 11.6, and 13.5
minutes at the three stops where surveys were administered.

70 percent at two of the locations and 63 percent at the other reported the bus or
train that they wait for isusually on time

Persond safety was generdly not a concern for passengers a these locations.
Overdl, 97 percent of respondents indicated that they fet safe waiting for the bus
or train.

The survey reaults indicate that the mgority of the respondents were generdly satisfied
with Tri-Met service, perceve the service as usudly being on time, and voice few
concerns for their persond safety.

While thee reaults indicate an ovedl satidaction with the Tri-Met service, Tri-Met
believes that the Trangt Tracker project offers the opportunity to improve the perceptions
of ontime peformance and increase the proportion of riders who report being very
satisfied by improving their waiting experience.

2.2.2 BasdineTranst Tracker Intercept Survey

SAIC conducted additiond basdline Trandt Tracker intercept surveys in Portland on
Tueday afternoon, January 22, 2002 through Friday morning, January 25, 2002. The
survey ingrument used by the SAIC team was Smilar to that of the survey used by Tri-
Met (discussed in the previous section); however, the surveys differed in the following
three ways some of Tri-Met's questions were dightly re-worded, not al Tri-Met's
guestions were included, and new questions were added to the SAIC survey that were not
included on Tri-Met's survey. A copy of SAIC's Trandt Tracker intercept survey can be
found in Appendix A.

For survey adminigration, two teams of two surveyors went to different bus stops during
the morning pesk (7 — 9 am.), over the lunch hour (11:30 am. — 1 p.m.), and during the
evening pesk (4 — 6 p.m.). Table 2-1 illugtrates the mean weekday boardings from
Spring 2001 by time of day at each bus stop surveyed. Table 2-2 shows the number of
completed surveys obtained by time of day a each bus stop. In dl, 240 completed
surveys were obtained.

Overdl, bus riders were extremely receptive and cooperative. In fact, about 9 out of 10
people approached agreed to participate in the srvey. The only difficulty experienced in
survey adminigration was the ability to complete the survey before the bus arived. In
about 1 or 2 out of 10 riders surveyed, surveys were not completed before the bus arrived
and therefore could not be used in the andyses. This was paticularly problematic on
rainy days at smal shdters, as many riders arrived at the stops just before the bus arrived.
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Table 2-1. Ridership Data for Four Bus Stops in Portland

Mean Weekday Boardings by Time of Day (Spring 2001)
Bus Stop 7—-9am. 9a.m.—4 p.m. 4—-6p.m. 9p.m. —
service end

Barbur Transit 294 150 58 9
Center

Weidler @ Lloyd 12 163 81 9
Center

Burnside and 70 158 44 16
281h

Burnside and 25 86 42 8
Grand

Table 2-2. Number of Completed Baseline Customer Satisfaction Surveys

Bus Stop Number of Completed Surveys by Time of Day (Jan. 2002)

7—-9a.m. 9a.m.—4 p.m. 4—-6p.m. Total

Barbur Transit 109 0 0 109

Center

Weidler @ Lloyd 0 18 35 53

Center

Burnside and 28" 40 11 11 62

Burnside and Grand 0 9 7 16

At the time of adminigration of the SAIC basdine survey, Trangt Tracker Sgns were not
present a the four bus stops surveyed. However, there were Trandt Tracker signs that
had aready been ingadled at four other bus stops esawhere in Portland and on severa of
the light rall platforms on the MAX line to the arrport. Thus, there was a possbility that
riders surveyed as pat of this evauation had seen the Sgns a other locations, and that
this awareness may have some impact on their survey responses.

To account for the previous inddlation of Trangt Tracker sSgns a other locations,
severd deps were taken to avoid bias in the survey and to identify if bias exiged. Fird,
survey questions were worded to pertain to the stop a which the survey was being
administered. For example, one question asked, “At this bus stop, how satisfied are you
with bus adherence to the posted schedules?” By phrasing questions in this manner,
riders were asked to focus on that bus stop when responding to questions, and not another
stop that may have a Trandt Tracker display.

In addition, so as to be able to test for bias in the survey responses, the last question on
the survey inquired about whether riders had waited a one of the stops where Transt
Tracker had been ingtdled. The results showed that about 55 percent of those surveyed
reported that they had seen a Trangt Tracker Sgn a another location. Many respondents,
however, reported that they had not redly used the information on the sgn (they had just
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Seen it in passing), and only about 27 percent correctly identified a bus stop where a sign
had been ingaled (others reported seeing a Sgn where one did not exist or had seen a
sgn only on thelight rail sysem).

To determine if the sgns tha had dready been inddled had an affect on riders
responses to survey questions, the responses of those who had seen a sign were compared
to the responses of those who had not seen a sgn. Comparisons were made for two of
the important measures of effectiveness, perception of on-time peformance and overdl
stisfaction with the sysem.  The results showed no detidicaly sgnificant differences in
the responses of the two groups of riders. Therefore, it is assumed that the presence of
the Trandt Tracker signs at other locations did not impact the responses of the
participants in the basdine Trangt Tracker survey, and dl survey responses are included
in these analyses.

2.2.2.1 Demographic Information

Of the 240 bus riders surveyed at the four stops, 43 percent were male, and 57 percent
were femae. The age didribution of the riders surveyed by SAIC is illusrated in Figure
2-1 and is compared to the age didtribution of 112 riders surveyed by Tri-Met in January
2001 (exectly one year earlier) at different locations. Fgure 2-2 shows a comparison of
the SAIC survey conducted in January 2002 and the Tri-Met survey conducted in January
2001 to another survey conducted by Tri-Met in May 2000 in which 830 riders were
surveyed (at the same locations as their 2001 survey). Age categories were aggregated
for the 2002 and 2001 surveys to match the numbers reported in the 2000 survey.

Figure 2-1 illugtrates that every age category was represented in the SAIC survey, and
that the age didtribution of respondents was very dmilar to that of the 2001 Tri-Met
survey. The SAIC survey did capture a grester percentage of riders in the 25 — 34 age
category and fewer ridersin the under 25 age category than the Tri-Met survey.

When comparing the 2002 and 2001 surveys to the 2000 Tri-Met survey (Fgure 2-2) that
surveyed over 800 riders (usng the 2000 Tri-Met survey’s age aggregdion), age
digributions are nearly identicd for the three surveys.
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Figure 2-1. Age Distribution of Survey Respondents Compared to 2001 Tri-

Met Survey
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Figure 2-2. Age Distribution of Survey Respondents Compared to 2000 and
2001 Tri-Met Surveys

Figure 2-3 illugtrates the reported frequency with which respondents ride the bus.  Just
over 70 percent of respondents reported that they ride the bus nearly every day. About 26
percent indicated that they ride the bus one to four days per week, and only about 3
percent reported that they ride the bus less than one day per week. It should be noted that
those respondents who take the bus five days per week for work (but usudly not on
weekends) are represented in the nearly every day category.
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Figure 2-3. Frequency with Which Respondents Ride the Bus

Respondents were aso asked to indicate for which trip purposes they most frequently
ride the bus. Trip purposes included: work, school, shopping, recreation, other, and for
most all trips. The digribution of responses as to the most frequent trip purpose are
shownin Fgure 2-4.

Fgure 2-4 illudrates that just over hdf of respondents (51 percent) indicated that they
ride the bus most frequently for work trips. About 12 percent of respondents reported
that they ride the bus most frequently for school trips, and another 12 percent indicated
that they ride the bus for most all their trips. Five percent or less of the respondents
indicated that they ride the bus most frequently for each of the other trip purposes. (It
should be noted that nearly hdf of the completed surveys were obtained from the Barbur
Boulevard Trangt Center, which is a mgor transt hub for downtown workers who drive
to the park-and-ride and ride the bus to work).
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Most Frequent Trip Purpose(s)

Figure 2-4. Distribution of Most Frequent Trip Purposes
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When asked whether or not they had an automobile available for their use, 62 percent of
the respondents indicated that they do have an automobile available, and 38 percent
indicated that they do not have an automobile avalable to them. In other words, about
one-third of the bus riders surveyed are transit dependent.

To determine if bus ridership in Portland is related to automobile ownership, an andysis
of frequency of bus use versus automobile ownership was peformed. Table 2-3 shows
the number of auto and nonrauto owners by frequency of bus use. A chi-squared test was
performed on the distribution of responses to determine if frequency of bus use is related
to automobile ownership. Chi-squared tests test for the independence of two variables.

The cdculated chi-squared vaue is compared to chi-squared table vdues. If the
cdculaed vdue is higher than the table vadue, the two variables are not independent of
one another.

The caculated chi-squared vaue for this test was 5.17. For one degree of freedom, the
chi-squared vaues at the 5 percent and 1 percent level of significance are 6.64 and 3.84,
respectively. Because 5.17 is greater than 3.84, but less than 6.64, the test is sgnificant
a the 5 percent level. In other words, frequency of trandt use is not independent of auto
ownership. From the data, it can be seen that non-auto owners tend to take trangt more
frequently than auto owners.

Table 2-3. Automobile Ownership Versus Frequency of Bus Use

Frequency of Bus Use
Auto Ownership Every day Less than 5 days Total
per week
Auto Owner 96 51 147
Non-auto Owner 72 19 91
Total 168 70 238

2.2.2.2 Riders’ use of trip planning information

As previoudy discussed, one of the gods of the Trandt Tracker evaudtion is to assess
riders use of trip planing information. The results of how riders use fixed-schedule
information (and it's perceived usefulness) will be compared to how riders use the red-
time information provided by Trangt Tracker in Phase Il of the evduaion. Severd
questions on the survey probed respondents about the frequency with which they use
different types of fixed-schedule information, as well as their perception of the accuracy
of the information. Schedule information included: printed brochure schedules,
schedules posted a bus stops, the ontline Internet schedule, and the 238-RIDE phone
number. The frequency with which riders reported using these types of schedules is
presented in Figure 2-5.
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Figure 2-5. Frequency With Which Respondents Use Bus Schedule
Information

More respondents indicated that they rarely or almost never use the schedule information
than those who indicated that they sometimes use the information or than those who
indicated that they frequently or almost always use the information. Schedules posted at
bus stops was rated by more respondents (34 percent) as being frequently or almost
always used than any other type of information, while 238-RIDE was rated by the fewest
respondents (7 percent) as being frequently or almost always used.

Congdering these results, one might wonder how trangt riders obtain information about
ther trips, if few report that they frequently or almost always use these types of schedule
information. To try and get a better idea of how riders plan for and schedule their trangt
trips, two additiond questions were asked with regard to riders trip-planning behaviors.
The questions are shown in Table 2-4. These questions consdered two reasons why
riders may not need schedule information: because they just go to the stop and wait and
because they have their routes and times memorized. The results are shown in Figure 2-6.

The responses to these questions offer some indght as to why many respondents rarely or
almost never use the avalable bus schedule information.  Forty-five percent of
respondents indicated that they frequently or almost always just go to the bus stop and
wait for the next bus to arive (not knowing the scheduled arivd time), and about 19
percent indicated that they do so sometimes. Over hdf of respondents indicated that they
do not use schedule information because they frequently or almost always have ther
routes and times memorized.
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Table 2-4. Survey Questions About Riders’ Trip Planning Behavior

Please rate HOW OFTEN the following statements are TRUE:
| generally do not use the Tri-Met schedule information—I just go to the bus stop and
wait for the next bus to arrive.

Almost Always Frequently Sometimes Rarely  Almost Never
1 2 3 4 5
0--- -0 0--- o- -0

| generally do not use the Tri-Met schedule information, because | have most of my
times/routes memorized.

Almost Always Frequently Sometimes Rarely  Almost Never
1 2 8 4 5

(0) (0] (0) (0] (0)

Frequency with Which Riders Just Go Frequency with Which Riders Have
to Bus Stop and Wait for the Next Bus to Arrive  Their Routes and Times Memorized

18.5%
2 19.2%

36.1%
24.6%

45.4%
Frequently or Almost Always

Sometimes
URarely or Almost Never

56.3%

Figure 2-6. Alternative Trip Planning Behaviors

Respondents who reported that they rarely or almost never just go to the bus stop and
wait or who reported that they rarely or almost never have ther routes and times
memorized were compared to the overdl average response to the frequency of use of trip-
planning information. This comparison was made to determine if these riders do in fact
use informaion more often. Table 2-5 shows the percentages of respondents in each
category that frequently or dmost dways use schedule information.

Congdering the printed brochures, overdl only 30 percent of respondents reported that
they frequently or dmost dways use them when planning their trangt trips. However, 50
percent of riders who reported that they rarely/dmost never just go to the stop and wait
reported that they frequently or amost dways use the printed brochures. Considering the
schedules posted at stops, overadl only 34 percent of respondents reported that they
frequently or dmogt aways use them when planning their trangt trips.  However, 56

Draft Phase || Report Page 21



percent of riders who reported that they rardy/dmost never have ther routestimes
memorized reported that they frequently or dmost dways use the guides posted at stops.

These reaults are amilar for on-line schedules and the 238-RIDE phone number. These
reults show that different riders have different needs when it comes to scheduling their
trangt trips, some riders tend to have thar times/routes memorized, others tend to just go
to the stop and wait, and others tend to rely on the available schedule information.

Table 2-5. Comparison of Use of Trip-Planning Information

Percent Who Frequently or Almost Always Use Schedule

Information

Information Type Overall Rarely/almost never Rarely/almost never

Average Just go to stop and have times/routes

wait memorized

Printed brochures 30% 50% 42%

Posted at stop 34% 41% 56%

On-line 16% 24% 10%

238-Ride 7% 10% 15%

One possble reason that riders may not use schedule information could be because they
fed tha the informaion is inaccurate. One question on the survey inquired about
respondents  perception of the accuracy of the schedule information they use. The results
ae shown in Fgure 2-7. The results indicate tha, in fact, nearly 70 percent of
respondents indicated that the schedule informeation that they use is frequently or almost
always accurate, while only about 7 percent indicated that the information is only rarely
or almost never accurate. In other words, inaccuracy of schedule information is rot the
reason mogt riders' report not using the information.

Other possible reasons for not using schedule information, while speculative, could be the
lack of knowledge that the information exigs or the lack of usefulness or avalability (in
the case of the Internet) of the informeation.

Frequently or AlImost Always
B Sometimes
69.7% ORarely or Aimost Never

23.5%

6.8%

Figure 2-7. Respondents’ Perceptions of Accuracy of Schedule Information

Draft Phase || Report

Page 22



These andyses were taken one step further to try and determine if there was a group of
riders that uses schedule information more frequently than others. Two categories were
consdered in these andyses. auto ownership and age. It was hypothesized that auto
ownership may affect the use of schedule information. For example, it is likdy that
people who own automobiles take trandt for only very specific trips (such as going to
work or school). While they may need to use schedule information once to determine
which bus they will take to get to work/school on time, they probably will not need to
refer to the information again unless they change jobs, change work schedules, or the bus
schedules change. It was shown previoudy that people who do not own automobiles are
more rdiant on trandt for most or al ther trips (i.e, take trandt every day). It is less
likely then that they would have dl ther routes and times memorized, as it is much more
difficult to remember bus times for al trips than for two trips per day (to and from work).
They would therefore need to refer to schedule information more often.

As for age, it was hypothesized that age may have an effect on riders use of schedule
information, as riders of different ages may have different needs when it comes to riding
the bus (e.g., older riders may need to know exact times and know of more timeroute
options than younger riders) and/or may like to obtan their schedule information from
different sources (e.g., Internet versus telephone).

Chi-squared (?2) tests were used to determine if there is a relationship between use of
schedule information and auto ownership and age.  The results are shown in Table 2-6
and Table 2-7, respectively. The rdationship between age and use of schedule
information was found to be independent for al four types of schedule information. In
other words, age does not affect the use of schedule information, contrary to what was
hypotheszed.  However, it was found that auto ownership and use of schedule
information are not independent for three of the four types of schedule information
(shown in bold in Table 2-6). The use of guides posted at bus stops is dependent on auto
ownership (at the 1% dgnificance leved); the use of ontline Internet schedules is
dependent on auto ownership @ the 5% sgnificance leve); and the use of the 238-RIDE
phone number is dependent on auto ownership (at the 1% sgnificance level). The use of
printed brochure schedules, however, was found to be independent of auto ownership.

To hdp further explan these results, the digtribution of responses to use of schedule
information versus auto ownership is shown in Figure 2-8. For guides posted at bus
dops, the didribution of responses of the frequency with which auto owners use the
information is nearly the inverse of the didribution of the frequency with which non-auto
owners use the information. About hdf of non-auto owners reported usng the guides
posted at the bus stops frequently or almost always, while only 26 percent of auto owners
reported frequently or almost always doing so. Likewise, about haf of auto owners
reported rarely or almost never usng the guides posted at the bus stops, while only about
27 pecent of nonauto owners reported rarely or almost never usng the guides.
Therefore, the hypothesi's was correct, non-auto owners tend to use guides posted at stops
more frequently than auto owners.
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Table 2-6. ?2 Results for Auto Ownership Vs. Use of Schedule Information

Information Degrees of ?° ?° ?°
Type Freedom Calculated 5% sig. level 1% sig. level
Printed brochures 4 2.64 9.49 13.29
Guides posted at stop 4 22.38 9.49 13.28
Ontline 4 11.10 9.49 13.29
238-Ride 3 14.26 7.82 11.34

Table 2-7. 22 Results for Age Vs. Use of Schedule Information

Information Degrees of ?° ?° ?°
Type Freedom Calculated 5% sig. level 1% sig. level
Printed brochures 12 6.88 16.92 21.67
Guides posted at stop 9 15.31 21.03 26.22
On-line 9 12.42 16.92 21.67
238-Ride 6 9.22 12.59 16.81

While the most frequent response to the use of Internet schedules was almost never,
many more non-auto owners reported that they almost never use the Internet than auto
owners, and over twice as many auto owners than non-auto owners reported that they
sometimes use the Internet to obtain information.  This result is the oppodte of what was
hypothesized. This could be because people who avn automobiles use trangt for specific
trips such as work and therefore may have better access to the Internet before making
ther trangt trips (for instance, before ther trip home from the office). Thus, it may be a
question of accesshility to this type of information that affectsits frequency of use.

For the 238-RIDE number, more auto owners reported that they almost never use the
information than non-auto owners. Likewise, more nonrauto owners reported that they
almost always, frequently, or sometimes use the phone number than auto owners. This
could be a question of the need for information and the accesshility of the information.
While the 238-RIDE number does not seem like the preferred source of information, it
may be more accessible to non-auto owners than the on-line Internet schedules.

2.2.2.3 Riders’ perceptions of system efficiency

When asked if the bus is usualy on time at the stop, about 73 percent of respondents said
yes, that the bus is usualy on time. Only 10 percent said no, that the bus is not usudly on
time, and about 16 percent reported that they did not know if the bus is usudly on time
(either because they had never been to the stop before, or because they did not know the
scheduled ariva time). This same andyss was peformed separately for frequent (every
day) versus less frequent (less than 5 days per week) riders. These results showed that
dightly more less-frequent riders reported that the bus is usudly on time (91 percent
versus 86 percent overdl), maybe because they are less aware of the schedule than those
who ride every day. In addition, more less-frequent riders reported that they did not
know if the bus is usudly on time (24 percent versus 13 percent overdl).
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Figure 2-8. Comparison of Auto Ownership and Use of Schedule
Information
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When asked how long they usualy wait for the bus a the stop, 26 percent of the
respondents gave a range (e.g., 5 — 10 minutes), while the remaining 74 percent reported
an integer value. The didribution of responses for those reporting an integer is shown in
Figure 2-9.

45%
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25%

20%
15%
10%
5%
0% -~

Percent of Respondents

2 3 4 5 6 7 8§ 10 12 15 20 30

Number of Minutes Respondents Reported Waiting

Figure 2-9. Distribution of Responses for Those Reporting an Integer for
Wait Time

The most common response was 5 minutes (42 percent of respondents), followed by 10
minutes (32 percent of respondents), and 15 minutes (13 percent of respondents). The
average number of minutes of the respondents who gave an integer vadue for wait time
was 8.6 minutes.

The digribution of responses for those reporting a range is shown in Fgure 2-10. The
most common response was 5 — 10 minutes (46 percent) with the second nost common
response being 10 — 15 minutes (17 percent). Taking an average of each range, the
average wait time reported for those giving a range was 9.2 minutes (only 0.6 minutes
higher than those reporting an integer vaue).

It will be interesting to see if the Trangt Tracker informaion helps to improve the
accuracy of riders perceived wat times, especidly for those who did not fed
comfortable reporting a sngle vaue, but gave a range (and a somewhat large range in
several cases). In other words, a decrease in the number of people who report a range for
walt time before and after Trandt Tracker ingtdlation could indicate a system impact on
accurecy of percaved wait time.  While this does not necessarily equate to an increase in
perceived sarvice qudity, rides may fed tha the variability of the wat time has
decreased, providing them with a more rdiagble wat time and giving them more
confidence in the sysem. In addition, Trandt Tracker informaion may result in an
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overd|l decrease in perceived wait times (i.e, a shift in the didribution of reported wait
times), whether there was an actuad decrease in wait times or not. This would indicate
that the presence of the Trandt Tracker information has a podtive impact on user
perception of on-time performance.
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Figure 2-10. Distribution of Responses for Those Giving a Range for Wait
Time

When asked how satisfied they were with the bus adherence to the posted schedules, 91
percent of respondents indicated that they were ether satisfied or extremely satisfied
(Figure 2-11). In other words, respondents seem to be very satisfied with bus service in
terms of on-time performance.

4.5% 4.5%

Satisfied or Extremely Satisfied
Neither Satisfied Nor Dissatisfied

O Dissatisfied or Extremely Dissatisfied

Figure 2-11. Riders’ Level of Satisfaction with the Bus’ Adherence to the
Posted Schedules
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2.2.2.4 Riders’ perceptions of personal security

Respondents were asked to rate the degree to which they agree with the following two
Satements.

| fed safe waiting for the bus at this bus stop DURING THE DAY.
| fed safewaiting for the bus at thisbus stop AT NIGHT.

The reaults are illudtrated in Figure 2-12. An overwhdming 97 percent of respondents
reported that they agree or completely agree that they fed safe waiting for the bus a the
stops during the day. Only about 63 percent of the same riders reported that they agree
or completely agree that they fed safe waiting for the bus a the stops a night, while 20
percent reported that they disagree or completely disagree that they fed safe a night.

Therefore, while it may be difficult, if not impossble, for Trangt Tracker to have much
impact on the riders perceptions of persond security during the day, there does exist
some room for improvement at night. (It should be noted that the four locations surveyed
were adjacent to busy streets and had nearby business establishments. Therefore, while
riders may fed safe at these locations, there may be other locations where the same riders
would not fed as sdfe)

In addition to the survey, the evaudion team is adso consdeing actud nighttime
ridership numbers before and after Trandt Tracker ingdlation. As was discussed
previoudy, if there is an incressed sense of security related to the presence of Transt
Tracker, riders may fed safer riding a night, when they normaly may not be comfortable
riding the bus. Average nighttime (9:00 p.m. to close of sarvice) boardings from the
Spring of 2001 were presented in Table 2-1 for the four bus stops where surveys were
adminigered and are shown again in Table 2-8 below.

Perceptions of Security During the Day Perceptions of Security at Night
97.3% 63.3%
°16. 6%
20.1%

Agree or Completely Agree Agree or Completely Agree
2.2% . )

Do Not Agree Nor Disagree Do Not Agree Nor Disagree

O Disagree or Completely Diagree ODisagree or Completely Diagree

Figure 2-12. Riders’ Perceptions of Security
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Table 2-8. Nighttime Boardings for Spring 2001

Bus Stop Spring 2001 Boardings

(9 p.m. — close of service)
Barbur Trangt Center 9
Weidler @ Lloyd Center 9
Burnside and 28" 16
Burnside and Grand 8

The nighttime ridership numbers are rather low, and they will be compared with
nighttime ridership numbers after Trangt Tracker has been inddled a the same
locations.  An increase in ridership after Trangt Tracker inddlaion may be indicative of
an increased sense of security a night; however, overdl ridership numbers from the same
andysis period will dso be examined to determine if there is any corresponding upwards
trend in overdl ridership that may account for the increase at night.

2.2.2.5 Riders’overall satisfaction with the bus service

Finally, respondents were asked to rate how satisfied they are with the bus service a the
gdops. The results are shown in Figure 2-13. Agan, an ovewhdming 91 percent of
respondents indicated that they are ether satisfied or extremely satisfied with the bus
savice a the sops, while only 4.5 percent reported being dissatisfied or extremely
dissatisfied.

91.4%

4.5% 4 19%m satisfied or Extremely Satisfied
Neither Satisfied Nor Dissatisfied
ODissatisfied or Extremely Dissatisfied

Figure 2-13. Riders’ Perceptions of Service Quality
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2.2.3 Comparison of Basdine Resultsfrom Tri-Met Survey and SAIC Survey

In generd, the SAIC basdine Trandt Tracker survey conducted in January 2002 and the
Tri-Met basdline Trangt Tracker survey conducted in the Spring of 2000 a different
locations had very gmilar findings. This comparison is made to associate “historica”
and “basding’ reaults for the purpose of vaidating the basdine data. These findings are
briefly summearized below:

Most respondents indicated that they were satisfied or very satisfied with the
trangt service (91 percent for SAIC survey and 76 percent for Tri-Met survey).

More respondents reported using trangt primarily for commuting to work than
any other trip purpose.

Riders reported waiting an average of about 8.6 minutes in the SAIC survey (9.2
minutes for those who gave a range). In the Tri-Met survey, riders reported
waiting an average of 11.6, and 13.5 minutes at the two bus stops surveyed.

Most respondents reported that the bus is usudly on time (73 percent in the SAIC
survey and 70 and 63 percent at the two bus stops surveyed by Tri-Met).

Persond safety is generdly not a concern for Tri-Met passengers a the locations
surveyed in the two surveys—97 and 63 percent reported feeling safe during the
day and a night, respectivdy in the SAIC survey, while 97 percent overal
reported feding safe or very safe in the Tri-Met survey.
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3 [-5/BARBUR BOULEVARD PARALLEL CORRIDOR TRAFFIC
MANAGEMENT DEMONSTRATION PROJECT

The purpose of the I|-5Babur Boulevard Pardld Corridor Traffic Management
Demondration Project evauation is to collect and analyze data related to a change in
sysem efficiency, travder mobility, safety, and customer satisfaction as a result of the
project. Severd messures of effectiveness were sdlected to test the impact of the project
on efficiency, mohility, safety, and customer satisfaction:

Mainline and arterid capacity/throughput,
Mainline and arterial speedstravel times,

Number of crashesin freeway corridor,

Number of secondary crashesin freeway corridor,
Mainline and arteria speed variability, and
Traveler perceptions of system efficiency.

In order to test the impacts of the corridor traffic management project on system
efficiency, travder mobility, safety, and customer satisfaction, an understanding of
basdine operations, safety, and perceptions is required. This basdine information will be
andyzed to provide a bads for comparison with any data collected during the post-
deployment period.

3.1 Mobility/Safety Study

The mobility/safety study on 1-5 and Barbur Boulevard ams to discover impacts of the
corridor-arterid  integration on travder mobility, usng the following measures of
effectiveness:

Speed/trave time in the primary direction during incident conditions;
Speeditrave time rdiability in the primary direction during incident conditions,
Vehicle throughput in the primary direction during incident conditions;
Incident detection, response, and clearance times; and

Freeway crash rates.

3.1.1 Data Callection Approach

The data collection methods employed in this study were driven by the need to andyze
traffic conditions during both incident and non-incident conditions.  Since incidents occur
a random, no manud data collection methods normaly associated with mobility studies
were used. Indead, automated traffic data collection methods through the use of in-
pavement loop detectors and hose counters were utilized.  Incident datistics were
gathered from the ODOT incident database. The basdine data collection period occurred
between January 7 and February 1, 2002. Because some comparisons between the
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basdine and hidoric traffic peformance are dso needed for evauation, some archived
hisoric freeway metrics were gathered from January, September, and October of the
years 2000 and 2001; historic arteria data were provided by Tri-Met and the City of
Portland.

The following provides additiond detal on the format, assumptions, and collection
methods used in gathering data to test the hypotheses outlined in the evaduation plan.

3.1.1.1 Freeway mainline traffic volume and speed

Data from the ODOT freeway loop detector stations were collected aong F5 within the
boundaries of the study area (please refer to Figure 3-1 for a map of the study area).
Travel times were derived based on the collected speed and occupancy data  The
following information pertains to freaway mainline detax

1. Datadructure:
Twenty-second mainline traffic volume and speed data per freeway lane,
Fifteen- minute ortramp volume data,
Data aggregated to 15-minute periods, and
Data collected from detector sations on [-5 northbound during the A.M. peak
peiod dong a sx-mile ssgment from south of Pecific Highway (near Lesser
Road) to 1-405.

2. Assumptions.
- ODOT mainline and on-ramp detectors were functional, and
ODOQT had the mgority of the mainline detectors in the study corridor cdibrated
and operationd by the dat of the data collection period and maintained ther
operation throughout the evauation period.

3. Evduation periods:
Data collection from Monday, January 7, 2002 through Friday, February 1, 2002;
and
Historic volume and speed data from January, September, and October in 2000
and 2001.
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Figure 3-1. I-5 Northbound/Barbur Boulevard Study Area
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3.1.1.2 Freeway mainline incident logs

ODOT Incident logs were used to assess incident information dong the study corridor
within the boundaries of the study area Detalls on the incident data requirements are
provided below:

1. Datadtructure:
Incident data containing date, time, location, lane blockages and duration; and
Data collected from detector stations on [-5 northbound during the morning pesk
period dong a Sx-mile ssgment from south of Pacific Highway (near Lesser
Road) to 1-405 (show in Figure 3-1).

2. Evduation periods:
Data collection from Monday, January 7, 2002 through Friday, February 1, 2002,
and
Historic incident data from January, September, and October in 2000 and 2001.

3.1.1.3 Arterial traffic volume

The evduation team and the City of Portland deployed temporary hose counters to
measure basdine volume, speed, and speed rediability a two locations dong Barbur
Boulevard, dso shown in Fgure 3-1. The folowing information pertains to the arterid
volume data

1. Datadructure:
Fifteen- minute volume data during 5:00 — 10:00 am. peak period,
Northbound direction only,
Data aggregated to directiond totas (sum of dl lanes),
Five days of data per week (Monday through Friday), and
Data were collected at two locations on Barbur Boulevard:
? Near 26" Avenue and
?  Near Tewilliger Boulevard.

2. Assumptions

The hose counters were distanced from driveways, turning bays, and intersections
to avoid picking up queues or dow vehicles,

City of Portland ran daily visual checks during the study period, to ensure that the
hoses stayed intact;

City of Portland ran weekly data checks on the hose counters to ensure proper
data flows, and

3. Evauation period:
Data collection from Monday, January 7, 2002 through Friday, February 1, 2002.
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Higoric volume data from avalable intersection counts obtaned in June 16,
August 16, and October 16, 2000.

3.1.1.4 Arterial speed

Arterid speeds were obtained from two different sources. The hose counters deployed
adong Barbur Boulevard were used to obtain basdine speed and speed rdiability, and
higoric data were obtaned from Tri-Met Bus Dispatch Sysem (BDS) data The
following information pertains to the arterid data:

1. Hose counter (basdline) data structure:
- Rfteen-minute gpeed data during 5:00 — 10:00 a.m. peak period,
Northbound direction only,
Data aggregated to directiond averages (average of al lanes),
Five days of data per week (Monday through Friday), and
Data were collected at two locations on Barbur Boulevard (shown in Figure 3-1):
? Near 26" Avenueand
?  Near Terwilliger Boulevard.

2. Bus probe (higtoric) data structure:
Northbound direction only;
Five days of data per week (Monday through Friday); and
Bus probe data were collected a four segments on Barbur Boulevard (shown in
Figure 3-1):
? Between Brier and Nebraska,
?  Between 30" and 26,
? Between Berthaand Terwilliger, and
? Between 53" and Lurade.

2. Assumptions:

- The hose counters were distanced from driveways, turning bays, and intersections
to avoid picking up queues or dow vehicles,
City of Portland ran daily visua checks during the study period, to ensure that the
hoses stayed intact;
City of Portland ran weekly data checks on the hose counters to ensure proper
dataflows, and
Barbur Boulevard speed is roughly equad to the maximum bus speed dong the
evauated segments.

3. Evauation period:
Basdine data collection from Monday, January 7, 2002 through Friday, February
1, 2002; and
Higtoric bus probe data from January and August of years 2000 and 2001.
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3.1.2 Findings
3.1.2.1 Traffic performance

Fird, a comparison between the historic and basdine freeway traffic volume and speed
on |-5 was peformed (Table 3-1). This was done to ensure that traffic performance
during the basdine study period was consgtent with performance from the recent past.
Figure 3-2 and Figure 3-3 show volumes and speeds averaged over the peak period for
both the historic and basdine traffic.

Table 3-1. Summary of Northbound AM Freeway and
Arterial Traffic Performance

Metric Historic Baseline Difference
[-5
Average peak period flow (vph) 3,914 3,869 -1.1%
Average peak 30-min volume 1,513 2,162 42.9%
Average pesk period speed (mph) 48 47 -1.9%
Average peak 30-min speed (mph) 45 43 -3.7%
Standard deviation of speed (mph) 94 9.2 -1.8%
Average trave time (min) 7.7 7.8 +1.9%
Standard deviation of travel time (min) 2.3 2.5 +6.2%
Barbur Boulevard
Average hourly volume 797 825 +3.0%
Average speed (mph) 35.5 42.1 +18.4%
Standard deviation of speed (mph) 5.9 8.5 +44.7%

On average over the pesk period, traffic on northbound 1-5 during the morning pesk
period has remained the same for the last two years. The andyss shows that I-5
northbound carries about 3,900 vehicles per hour during the morning pesk period (or
about 1,300 vph per lane), at average peak hour speeds of 45-55 mph, depending on the
segment. The freaway speed rdiability is dso shown in Figure 3-3, with the dotted lines
above and below the solid line indicating speeds a one standard deviation above and
bdow the average respectively. Smilaly, the freeway trave time and rdiability are
dhown in Fgure 3-4. Average speed and trave time rdiabilities have aso been
consgtent the last two years, averaging about +/-9 mph and +/-2.5 minutes, respectively.
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Figure 3-3. I-5 Northbound AM Peak Period Average Speed
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Figure 3-4. I-5 Northbound AM Peak Period Average Travel Time

However, a closer inspection of the volume and speed data during the morning pesk 30-
minute period reveded a big difference between higoric and basdine traffic.  Between
7:30 and 8:00 am., which is one of the corridor's busest 30-minute periods, northbound
I-5 experienced a volume increase of 42.9 percent since 2000/2001, as shown in Fgure
3-5 (note that the basdine data were only obtained from January 2002, while the higoric
data were averaged over severd months from years past). This finding was dso
confirmed with a more noticeable drop in speeds found during the same 30-minute period
between higtoric and basdine evauaion periods (Figure 3-6). Thus, traffic volumes
adong northbound 1-5 within the study area have increased over the past few years
causing decreased speeds and increased congestion within the corridor. (This increase in
traffic volume will be further discussed in the findings of the customer satisfaction survey
in Section 3.2.2.1)
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On Barbur Boulevard, a smilar peask period volume and speed andlysis was performed.
Please note that the Barbur Boulveard data were mostly sporadic; they were taken from
different time periods and locations, and might not be suitable for direct comparisons.
Nevertheless, Figure 3-7 shows the comparison between historic and basdine Barbur
Boulevard volumes. The historic Barbur Boulevard volume data were taken from two
locations on three non-consecutive days in 2000, while the basdine data were obtained
from two other points in January 2002. From the available data, northbound traffic

volumes have remaned farly condgent snce 2000, with dight increases between 7:00
and 9:00 am.

1500
o 1000
g Historic
©° Baseline
= 500 -
o .

6-7 am 7-8 am 8-9am 9-10 am
Time

Figure 3-7. Barbur Boulevard Northbound AM Peak Hourly Volume

As discussed previoudy, Tri-Met Bus Dispaich System (BDS) data were used to andyze
the historic speed and speed rdiability on Barbur Boulevard, while basdine speed data
were obtained from the hose counters. The Barbur Boulevard historic free-flow speed is
assumed to roughly equa the maximum bus speed at long sretches between bus stops.
Figure 3-8 shows the higdoric speeds a four segments on Barbur Boulevard, which
ranged between 27 and 47 mph. The upper and lower tick marks indicate speeds at one
dandard deviation above and below the average, respectively. Figure 3-9 shows the
basdine period speed and speed rdiability obtained by the hose counters. Agan, the
differences in locations and methods of daa collection may not permit a direct
comparison between higoric and basdine evduation periods. The higtoric and basdine
average speeds on Barbur Boulevard were found to be 355 mph and 421 mph,

respectively (18.4 percent increase). On the other hand, speed rdiability has worsened
from +/-5.9 mph to +/-8.5 mph (a44.7 percent decrease).
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Further andlysis on the basdine data was conducted to estimate the day-to-day or time-
of-day variation in speed. Weather conditions were assumed to be a nonrSgnificant
factor in this andyds, snce no inclement weather according to locd standards (i.e,
heavy snow, hallstorms, etc.) was observed during the evauation period.

Figure 3-10 shows that there are no Sgnificant speed variations for the different days of
the work week on I-5 and Barbur Boulevard. Figure 3-11 shows that as expected, speeds
decreased between 7:00 and 9:00 am. on the freeway corridor, suggesting that the pesk
hour occurs near or within this time interval (note that these figures were averaged over
dl detector dations within the study area, and the variations a each locatiion might be
different). It can be seen in both figures that Barbur Boulevard, athough having a lower
average speed than 1-5, had excelent speed rdiability compared to 1-5, both throughout
the peak period and on average throughout the week. Figure 3-10 shows that, while I-5
showed dightly lower average speeds on Wednesday and Friday, average speeds on
Barbur Boulevard remained consstent. Referring to Figure 3-11, it can be seen that, near
the edges of the peak period, I-5 flowed a over 50 mph, but speeds averaged only 42 to
44 mph during the middle of the peak period. On the other hand, the traffic on Barbur
Boulevard was able to maintan an average speed of 41 of 43 mph throughout the
morning.

When incidents occur, it is expected that F5 speeds would become even more unreliable,
prompting commuters to switch to an dternate route.  With this route diverdgon, it is
possble that Barbur Boulevard may experience incresses in traffic volume, which result
in a reduction in speed and possbly decreased speed rdiability (higher standard
deviation). Interactions between 1-5 and Barbur Boulevard during incident conditions
will be discussed further in Section 3.1.2.3.

Speed (mph)

I-5
Barbur

Th
Day ! Fri

Figure 3-10. I-5 and Barbur Boulevard Northbound AM Speed
by Day of Week
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3.1.2.2 Freeway Crash Analysis

The reaults of the freeway crash andyss show that the average number of crashes per
month for the past two years has been declining, as illugtrated in Figure 3-12. (Please
note that the higtoric monthly incident rates were obtained only from sdected months
from each year.) Injury crash rates have remained roughly the same for the last two years
a a rate of about two to three injury crashes per month. Crashes that only resulted in
property damages, however, have steadily decreased, from 58 crashes per month in 2000
to only 48 crashes in January 2002. The evduation team found no obvious reasons for
this consstent decline in property damage only crash rates, but it is perhaps worth noting
that the 2002 datistics only included the month of January. For a more representative
2002 crash rates, afew more months of data would be necessary.
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Figure 3-12. I-5 Northbound AM Peak Monthly Crash Rate

3.1.2.3 Traffic Performance During Incident Conditions

The andysis to this point has been focused on establishing the basdine conditions for dl
days. This section involves the estimation of basdine speed and trave time performance
during incident conditions on I-5. The incident basdine was then compared with the
average basdine to evduae if there was a sgnificant difference.

Incident reports coinciding with the evauation time periods were collected. This andyss
reveded that there were seven incidents occurring in the northbound direction of I-5
during the morning pesk, with no secondary incidents. The duration of the incidents
ranged from 46 minutes to 2 hours, but averaged just over an hour. Incidents with very
low impacts were not obtained for analyss, because they would be unlikely to show any
differences in traffic peformance or trigger treffic diverson onto Barbur Boulevard.
Table 3-2 ligs the incidents anadlyzed in this task.
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Table 3-2. Summary of Freeway Incidents During Evaluation Period

Confirm Nearest Cross Lanes
No. Date Time Street Comments Blocked Duration
1 Jan7 T7:16am. Capitol Hwy Crashinright lane, 1 0:46
later moved to
shoulder
2 Jan7 804am. South of Soring Stalled semi in 1 2:.00
Garden right lane, later
moved to shoulder
3 Jan10 6:37am. 99W Stdled vehiclein 1 156
right lane, later
moved to shoulder
4 Jan16 833am. Southof Capitol Unknown 4* 0:59
Hwy
5 Jan 18 809am. BreezeHill Stalled dump truck 0 0:59
in right shoulder
6 Jan25 6:43am. North of Stalled van in right 1 Unknown
Terwilliger Blvd lane
7 Jan30 6:06am. Near Terwilliger Stdled vehiclein 0 1.00
On-Ramp right shoulder

*Possibly a data entry error.

Because ODOT cannot rdiably determine the exact time when an incident occurred, dl
incidents were logged into the database based on when they were confirmed by traffic
management center daff. Assuming that al incidents were detected within 30 minutes,
the evauation team gathered speed data (study corridor average) from 30 minutes prior to
the confirmation time until aout 90 minutes afterwards.

Udng the speed a 30 minutes prior to the confirmation time as a basdine, Figure 3-13
shows the changes in speeds on 5 northbound before, during, and after incidents. The
solid red line represents the average speed change from al observed incidents during the
evauation period, while the numbered dashed lines represent the speed changes for each
incident liged in Table 3-2.

On average, vehicle speed declined by four to sx miles per hour after an incident.
Examining individual incident characteridtics, it seemed that incidents that occurred early
in the pesk period suffered the grestest, because their recoveries were dowed by
increasing peak period traffic, as exhibited by incidents numbers 1, 3, 6, and 7. On the
other hand, incidents that occurred later in the peak, such as incident 5, experienced less
impact, as peak period traffic was mos likey beginning to cdear. Similar conditions
should have been exhibited by incident 2, except that this incident involved a semi-truck
traler and took two hours to clear. Hence, while the speed impact is dightly less
dramatic than the early-occurring incidents, this incident caused more fluctuaions in
gpeed and behaved dmost like an early-occurring incident.  Lastly, not much is known
about incident 4, except that it occurred late in the pesk and blocked four lanes.
However, the speed patterns did not indicate that the incident was of this magnitude,
indicating that this may have been a data entry error.
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Figure 3-13. I-5 Northbound AM Peak Changes in Speed due to Incidents

Deriving the travel times from the speed data, Figure 3-14 illudraes the travd times
before, during, and after incident conditions. On average, speeds decline by four to six
miles per hour after an incident, which trandates to about one minute of travd time
increese. At 30 minutes prior to the incidents confirmation, the average travel time on
I-5 northbound was 8.4 minutes, which increased to over nine minutes after the incident
occurred.

Table 3-3 summaizes northbound morning traffic  peformance during  incidents.
Comparing standard deviations of speed with and without the incidents, speed and travel
time on I-5 northbound became less reliable (increased standard deviation) during
incident conditions, with speed standard deviation increasng by 23 percent and trave
time standard deviation increasing by 35 percent.

Comparing the speeds on I-5 and Barbur Boulevard, there is evidence that incidents
caused traffic to deviate away from the freeway mainlines to the aterid. Table 3-3
shows that hourly Barbur traffic volumes increased by an average of 18 percent during
incident conditions, while Barbur Boulevard speeds decreased by about eight percent.
Also, speeds on Barbur Boulevard were 28 percent less rdiable during incident
conditions.
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Figure 3-14. I-5 Northbound AM Peak Travel Time During Incident
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Table 3-3. Summary of Northbound AM Baseline Traffic Performance
During Incident Conditions

Metric Non-Incident Incident Difference
-5
Average hourly volume 3,869 3,752 -3%
Average speed (mph) 47 41 -12%
Standard deviation of speed (mph) 9.2 114 +23%
Average trave time (min) 7.8 8.8 +14%
Standard deviation of trave time (min) 25 34 +35%
Barbur Boulevard
Average hourly volume 825 972 +18%
Average speed (mph) 42 39 -8%
Standard deviation of speed (mph) 8.5 11.0 +28%
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3.2 Customer Satisfaction Study

It is hypotheszed that the I-5/Barbur Boulevard Pardld Corridor Traffic Management
Demondration Project will increase corridor efficiency and travel time rdiability during
incident conditions, thereby resulting in an improvement in cusomer satisfaction.  The
objective of the customer satifaction sudy is to determine: (1) driver demographics and
commute patterns, (2) driver behaviors during incidentsddays, (3) driver perceptions of
traffic operations in the corridor, and (4) driver use of traffic information to make
commute decisons.

3.2.1 Data Collection Approach

The data collection gpproach for the I-5/Barbur Boulevard customer satisfaction study is
a web-based survey ingrument. The survey was desgned in three pats  a qudifying
guesionnaire, an initid questionnaire, and follow-up incident quesionnaires. Each is
described in more detail below.

3.2.1.1 Part I—Qualifying questions

The qudifying portion of the survey was desgned to identify drivers who commute
northbound, through the study area, in the morning, on a legular basis (at least three days
a week). While pardld corridor traffic management will work in both the north- and
southbound directions of 1-5 and Barbur Boulevard, the project partners fed it will be
more efficient in the northbound direction, as there are more options for getting on and
off the freeway and onto the aterid in the northbound direction. In addition, traffic
congestion on northbound -5 is heavies in the morning (drivers commuting to work into
downtown Portland). Therefore, the target audience for the customer satisfaction survey
is drivers who commute on northbound 1-5 and/or Barbur Boulevard in the morning.

Table 3-4 illudrates the two qudifying questions for survey participation. If respondents
answered “no” to either one or both of these two questions, they were given the following

message:

Your commute patterns do not match those required for participation in this
study. Thank you for volunteering and taking time to complete this questionnaire.

If respondents answered “yes’ to both questions, they were automatically given access to
Part 11 of the survey, theinitid questionnaire.
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Table 3-4. Customer Satisfaction Survey—Qualifying Questions

I-5/Barbur Boulevard Customer Satisfaction Survey—Qualifying Questions

1. Do you commute into Portland in a private vehicle (including carpools, vanpools, and
motorcycles) AT LEAST 3 days in the typical work week (Monday — Friday)?
? Yes
? No
2. Do you typically travel NORTHBOUND on I-5 and/or Barbur Blvd. in the MORNING?
? Yes
? No

3.2.1.2 Part ll—Initial questionnaire

In order to test the impacts of the corridor traffic management project on customer
satisfaction, an understanding of basdine perceptions is required. Thus the initid
gquesionnaire was dedgned to obtan basdine information on a vaiety of issues
including: commuter demographics, commute time and distance, access to and use of
travder informaion, commute patterns, frequency of incident-related delays, and
perceptions of traffic conditions on 1-5 and Barbur Boulevard. An illugtration of the
website information, as well as Pat | and Part Il of the pand survey, can be found in
Appendix C. This basdine information will be andyzed to provide a bass for
comparison with any data collected during incidents in the post-deployment period.

The web-based survey instrument was designed to automaticaly skip questions that were
not relevant to individuals based on responses to previous questions. The survey was
a0 desgned to prevent respondents from advancing without answering a question, thus
diminating nonresponses. At the end of the initidl questionnaire, respondents were
dlowed to submit any additional comments that they had.

3.2.1.3 Part lll—Followup incident questionnaires

Follow-up incident questionnaires will be desgned and didributed to pand survey
members via emall when an incident occurs in the corridor or that affects traffic flow in
the corridor. These questionnaires will be designed to determine the following:

How did drivers become aware of the incident or incident-related delay?

Was the information they received regarding the incident/delay timely, accurate,
and useful?

How long was the dday?

What actions did they take, if any, to avoid the incident/delay?

Did the actions result in an improvement in trave time over daying in the
congestion?

What were drivers perceptions of the traffic conditions during the incident/delay?
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If posshble, follow-up incident quedtionnaires will be adminigered dfter the initid
gquestionnaire, but prior to sysem deployment. This will dlow for dated response
information for a particular incident rather than smply the more generd information
obtained in the initid quedtionnaire.  After deployment of the I-5/Barbur Boulevard
Traffic Management System, gmilar follon-up questionnaires will be administered to
determine if the system has impacts on users commute patterns and/or perceptions of
traffic conditions during the incident. Additiond questions may be included to obtain the
falowing:

Did drivers see the VM S warning of the up-coming incident?

Did drivers divert to Barbur Boulevard to avoid the I-5 delays?

Wha were drivers perceptions of traffic conditions during the incident/dday on
both 1-5 and Barbur Boulevard?

Was the diverson efficient and did it save time?

3.2.1.4 Subject recruitment

Subjects were recruited through their employer. The 2002 Largest Employers of the
Portland/Vancouver Metropolitan Area guide was obtained from the Portland Chamber
of Commerce”? Employers were chosen by the zipcodes that were most easily reached
from south of downtown Portland using northbound I-5. Employers were contacted via
phone and explained the purpose and objective of the study, for whom the study was
being conducted, and the importance of participation. Generdly, employers would ask to
see a copy of the questionnaire before making a decison to participate. In dl, 10 private
companies, universities, and public agencies agreed to participate.

Companies that elected not to participate in the study gave severd reasons for doing so.
Some companies reported that the mgority of their employees do not have access to
emall and would therefore have no way to access the survey. Severd companies
indicated that they did not participate in surveys. A couple of companies fdt that ther
employees would not quaify, because they do not live south of downtown Portland and
do not use I-5 (one company indicated that many of their employees live west of
downtown, and that a large proportion of employees are involved in the trangportation
incentive program, thus taking trangt to work.). One company indicated that they felt
language would be an issue with many of their employees.

Table 3-5 indicates the number of employees in each private company (7), university (1),
and public agency (2) that agreed to participate. Also shown in the table are the number
of employee responses, the number of employees who qudified, and the number who
completed the initid survey.
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Table 3-5. Companies Contacted for Survey Participation

Company # of # of Responses  # Qualified # Completing
Employees Initial Survey
1 10100 543 206 153
2 7093 68 23 18
3 ~5000 242 76 68
4 ~5000 172 142 111
5 2787 78 26 25
6 2500 58 44 36
7 1200 101 35 31
8 720 53 7 5
9 200 15 14 13
10 250 4 0 -
Total 34,850 1334 573 460
(4%) (43%) (80%)

Of the 10 companiesuniverstiesagencies that agreed to participate, most were very
enthusagtic about the opportunity. While it was requested that they send a company-
wide emal to ther employees with a link to the survey webste and the company’'s
passvord, several companies put information about survey paticipation in ther
electronic company newdetter.

Overdl, 1334 people (about 4 percent of the employees that could have potentidly
received information about the survey) responded by going to the website and answering
the two qudifying quesions. Of these, 573 (43 percent) qudified to participate in the
pand survey based on their commute patterns. Of those who qualified, 460 (80 percent)
completed the initid quedionnaire.  The following sections describe the findings from
the analyses of the 460 surveys.

3.2.2 Findings

Findings are presented in terms of the four objectives of the customer satisfaction survey:
(1) determine driver demographics and commute patterns, (2) determine driver behaviors
during ddays, (3) determine driver perceptions of traffic operations in the corridor, and
(4) determine driver use of traffic information to make commute decisons. It should be
noted up front that while a sample of 460 drivers is a large enough sample to be
representative of the population of commuters on northbound [-5 in the morning, the
method of survey adminigration (i.e, Internet) limits the applicability of the results  In
other words, the opinions of the sample are representative of F5 commuters who work in
an office setting and have access to a computer/internet and can provide vauable
information about their behaviors and perceptions, however, the results cannot be
generdized to the population as awhole.
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3.2.2.1 Driver demographics and commute characteristics

Of the 460 survey respondents who qualified for participation and who answered the
initidl questionnaire, 41 percent are male and 59 percent are femde. The age digtribution
of the pand is illudrated in Figure 3-15. About 37 percent of the pane members are
between 41 and 50 years old, and about 28 percent are between 51 and 60 years old.
There were very few respondents 30 years old or younger or 61 years old or older.
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Figure 3-15. Age Distribution of Panel Members

Panel members were asked how long they have been commuting in the Portland area, and
the results are shown in Figure 3-16. The most common response, by about 29 percent of
the pand members, was more than 20 years, with an additiond 27 percent commuting in
Portland 11 to 20 years. In fact, 77 percent of respondents have been commuting in
Portland for Sx years or more. Therefore, most of the pand members are very familiar
with the area and are likdy familiar with locd commute characteristics, trouble spots,
and dternate routes (or the lack thereof).
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Figure 3-16. Years Panel Members Have Been Commuting in Portland
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Regarding thar typicd commute patterns, respondents were asked to report at what time
of the morning they are generdly commuting within the bounds of the sudy aea The
magority of pand members, nearly 70 percent, reported that they are within the bounds of
the study area between 7:00 and 9:00 am., the typica morning pesk period. About 27
percent indicated that they are within the bounds of the study area earlier than 7:00 am.,
and only 3 percent reported driving through the study area after 9 am. Seventeen pand
members commented a the end of the questionnaire that the commute is eeser and that
the traffic is less congested during the earlier hours of the morning commute. Severd
even went as far to say that they had changed their morning departure time to avoid the
heavier treffic later in the morning. These comments are listed in Table 3-6.

Table 3-6. Panel Member Comments Regarding Morning Commute Time

Panel Member Comments
| leave my house at 6am and traffic is still light at thistime in the morning.
My commute time is generally between 5:45 and 6:10, so athough | do experience traffic it does
not compare to those who drive at later times. This may be why my responses are generally in the
satisfied range.
2 days per week | commute at 7:00 am with few problems. 3 days per week | travel at 8:00 with
more frequent problems.
There are rarely problems with traffic in the morning. | leave my home in Sherwood at 5:45am, so
traffic is fairly light. | think people who travel at that time of the day are not as aggressive as at
other times. Everyone just kind of drives at a decent speed and doesn’t switch lanes.
I normally arrive in downtown Portland by 7:00 am to avoid traffic congestion. | use to not arrive
downtown until 7:30 or so but changed my schedule because of traffic continuing to get heavier
and heavier.
Due to the early hour of my commute to work, | rarely have trouble on Barbur Blvd. However, on
the return home at 3:30-4:00, | periodically encounter delays due to accidents on I-5 which divert
traffic on to Barbur Blvd.
My commute is very early in the morning and fairly early in the afternoon on I-5. This change in
schedul e has made a tremendous difference in my commute challenges.
Leaving for work at 5:15 AM has the advantage of avoiding most of the morning traffic and
problems. Thereisalogrithic increase in traffic as the morning progress as you are well aware.
| actually leave my home at 7 AM and enter 1-5 NB about 5 minutes later. | find that the commute
is much heavier if | leave my home at 7:15 or 7:30. In fact, it can add 10-15 minutes to my total
commutetime.
One of the reasons | work early hours is to avoid the I-5 commute during rush hour. It's not too
bad at 5:30-6:00am and | can aimost aways drive the speed limit without pausing, but it has
become increasingly more congested in the last few years.
When | travel northbound on 5 later than my typica 6:45 time (from 7:10 - 8:15am), | am
dissatisfied with the normal traffic flow.
This year | converted my work schedule so | am leaving by 6am in the morning. Last year | was on
the freeway at 7am. It was slow most of the time. | have cut my commute from 30-40 minutes to
15-20 minutes.
Because | commute around 6:00 am. Mon-Fri, the traffic is not bad. The worst part is going South
on 1-5in the afternoon, gets worse every month!
Because | leave for work so early, | rarely encounter problems (at 6 am). | am much more likely to
encounter problems at 2:45 pm, and to take alternate routes then.
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Respondents were aso asked to report their typica commute times and distances.
Commute time and distance didtributions are illustrated in Figure 3-17. About 41 percent
of the pand members reported that their commute is between 10.1 and 20 miles, and
about 46 percent reported that it takes about 16 to 30 minutes. Interestingly, while 40
percent of the pand members reported a commute of 10 miles or less, only 12 percent
reported a commute time of 15 minutes or less. Likewise, only 20 percent of pane
members reported that their commute is more than 20 miles, yet 43 percent reported a
commute time of more than 30 minutes. This imbdance in commute time and distance
suggests that many of the respondents encounter congestion during ther typica
commute.
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Figure 3-17. Respondents’ Commute Times and Distances

3.2.2.2 Driver behaviors during delays

Panel members were asked to indicate how often they experience incident-related delays
on northbound 1-5 in the morning. Responses to the frequency with which they
experience delays in the study area are shown in Figure 3-18. The most common answe,
given by about 22 percent of pand members, was less than once per month. About 21
percent of the pand members reported that they experience incident-related delays in the
dudy aea in the morning two times per month. Nearly 25 percent, however, reported
delays an average of four or more times per month, or nearly once per week.

One surprisng result from this question was that about 5 percent of the pand members
reported that they had never experienced out-of-the-ordinary delays in the study area.
While some of these pand members reported that they typicdly commute outsde of the
pesk period (before 7 am. or after 9 am.), more than half reported that they typicaly
commute during the pesk period. After carefully examining the comments given by
pand members a the end of the quedtionnaire, it became evident that some of these
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people do not commute on I-5, but rather on Barbur Boulevard and other dternative
routes. Therefore, they never experience incident-related delays because they do not take
the freaway, where these incidents most commonly occur.
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Figure 3-18. Frequency With Which Panel Members Experience Incident-
Related Delays in the Study Area in the Morning

To better underdand drivers behaviors during incident-related delays, those respondents
who reported experiencing incident-related delays were asked a series of questions about
when they usudly discover that there are incidents on their route and what, if any, actions
they take to avoid the corresponding delays.

Respondents were first asked to report when they generdly find out about “out-of-the-
ordinary” delays on their route. Knowing when they find out about ddays will help
determine what actions they are able to take in response. Only 11 percent reported that
they genedly find out about delays before they leave home and only 28 percent
indicated that they find out about delays after they leave home, but before they see the
congestion on the roadway. Therefore, 61 percent generdly find out about delays on
their route only after they see the congestion on the roadway. In other words, most of the
pand members are not recaving traffic information soon enough to make changes in
their commute times and routes. In fact, there were 12 comments regarding the Varigble
Message Signs (VMS) on northbound 1-5 within the study area.  Severd of these
comments are shown in Table 3-7. Mogt of the comments were in regard to the
placement of the VMS, specificaly that it is located too far north to be ussful. Pand
members dated that the information tha is displayed would be more useful if it were
avalable to them further south so that they could make decisons about an dterndive
route in the case of an incident on F5. Additionaly, some of the respondents said there
needs to be more accurate, updated information on the VMS, because sometimes the
information that is displayed is old and not ussful to those dready a that point of the
commute.
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Table 3-7. Panel Member Comments Regarding VMS

Panel Member Comments

Electronic reader board is located too close to city. Needs to be closer to Tigard. In current
location, it'stoo late to avoid traffic by the time adriver is alerted to trouble.

| feel the information sign on northbound I-5 is poorly situated. If | get to that point for traffic
information, | am most likely caught in the middle of trouble already and have no options to get off
I-5 for a significant distance. | would recommend relocating the sign further south, before the
Barbur Blvd. exit, or Taylors Ferry exit to give commuters more advance notice and options for
taking alternate routes.

The sign posted at the north end of the Terwilliger Curves is irritating. By the time we get there
we’ve been stuck in traffic seemingly forever if it is an unusual event -- it doesn’t really help any.
Maybe you need more signs.

The electronic sign board is useless on this travel segment because if there is an incident within the
study area, once you can actually read the sign - there are no alternatives.

It would be nice if the new transportation signs were used more frequently to inform people of the
upcoming traffic conditions instead of just accidents.

The respondents who reported that they generdlly do find out about incident-related
delays before they leave home were asked to indicate what they usudly do to avoid the
ddlays when they hear about them. Keeping in mind tha there are only 48 pand
members (11 percent of those who reported experiencing incident-related delays) in this
category, about 65 percent reported that they generdly use an alternate route that does
not include a freeway. About 15 percent indicated that they do nothing; in other words,
they leave a the same time and take the same route as usud, perhaps because they must
be a work by a certain time or they know of no viable dternate route. Only 4 percent
reported that they generdly delay their departure time to avoid the ddays. The remaining
12 percent reported some other action in response to knowing about delays on ther route
before they leave home. Other actions included: leaving home earlier, depends on type
of incident and severity of dday, and teking an dternate route that includes a
combination of afreeway and non-freeway.

The respondents who reported that they generally do not find out about incident-related
ddlays on ther route until after they leave home were dso asked to indicate what they
usudly do to avoid the delays when they become aware of them. Nearly 56 percent
reported that they generdly use an alternate route that does not include a freeway, while
about 38 percent indicated that they make no change a dl (they reman on ther usud
route). About 3 percent indicated that they use an alternate route that does include a
freeway, and none of the respondents marked the response choice | go back home. About
3 percent reported some other action, which were smilar to those reported by those who
find out about delays before they |eave home.

Pand members were then asked D report if they ever use Barbur Boulevard to avoid out-
of-the-ordinary delays on northbound 5 in the morning. About 73 percent indicated that
they do use Barbur Boulevard to avoid delays on I-5, while only 27 percent indicated that
they do not. This result is not surprisng consdering the number of pand members who
reported that they generdly use an alternate route that does not include a freeway to
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avoid ddays on their route. However, only 57 percent reported that they generdly do so
compared to the 73 percent who reported specifically usng Barbur Boulevard.

Those respondents who reported that they do use Barbur Boulevard to avoid delays on I-5
were asked to report how often they do so. The results are shown in Figure 3-19.
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Figure 3-19. Frequency With Which Panel Members Use Barbur Boulevard
to Avoid Delays on I-5

About 46 percent reported that they use Barbur Boulevard to avoid delays on I-5 less
than once per month. About 18 percent reported doing so once per month, 18 percent
reported doing so twice per month, and about 12 percent reported doing so three times per
month. Very few pand members reported using Barbur Boulevard four times per month
(or approximately once per week), and no one reported doing so more that four times per
month or almost always.

As was mentioned previoudy, there were a group of pand members that reported that
they have never experienced ddays on northbound I-5 in the morning (Figure 3-18).
With this response, they were precluded from any further questions that asked about
ddays on I-5, including this question. However, it was determined through comments at
the end of the quedionnaire tha many of these paned members were taking Barbur
Boulevard as their norma commute route, thus avoiding delays on F5. Therefore, while
there are a number of pane members who almost always take Barbur Boulevard, they did
not receive this question. The comments they made a the end of the questionnaire are
ligedin Table 3-8.
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Table 3-8. Panel Member Comments Regarding Barbur Boulevard as a
Primary Route Choice

Panel Member Comments
When | first started commuting from Newberg to Portland, it was a 40-minute drive. It's
now a hour+ drive each way and that’'s only if there are no accidents or bad weather.
Have actually started using Barbur all the way because at least you're not brake-dancing
like you would do just about daily on I-5 anymore (very maddening -- its a freeway after
al).
| started using Barbur as my main route from 11th & Division to Sherwood each day after
| was involved in a rear end collison by a semi-truck leaving downtown in 2000. | find
Barbur both quicker and safer than the 1-5 North and South routes due to the Terwilliger
curve and stop and go traffic that usualy occurs there.
Because of the problems that can occur on the freeway, | have changed my route so that |
routinely take Barbur instead of the 1-5 Northbound.
Thank you for doing this. | am one of those people who routinely takes Barbur because
my experience on -5 is consistently unpredictable and unpleasant.
Recently | amost stopped using I-5 in the mornings to get to work, using instead Barbur
Blvd. because traffic on I-5 is redly dow for no obvious reason.
| typically take Barbur because of the routine delays on I-5
Over the past 5 years, the traffic on F5 has gotten markedly worse, especidly in the
morning. Now usualy exit onto Barbur just north of Haines and use Barbur for am.
commute to avoid Terwilliger curves mess. Always go home (PM) on I-5 asit isusudly
less congested then Barbur in p.m.
When | commute, | always take the Barbur exit because the Terwilliger turns are so
frequently congested that it’s just quicker and more reliable to take Barbur.
I-5 is such a mess, so often, that | routinely take Beaverton-Hillsdae to Barbur to Front
Ave. and across the Steel Bridge to get to work. | don’t eventry for I-5.
| have changed my drive route to completely avoid I-5. | use Boones Ferry RD to
Terwilliger Rd to Barbur Blvd to Front to Naito Pkwy, cross the Steel Bridge and north on
Interstate Ave to my work place. By avoiding I-5 atogether, | save time, have a less
stressful drive and feel much safer while driving. | had too many close cals with
damming on brakes, being cut off and coming close to being rear-ended.
My experience using I-5 north is amost aways negative, therefore | have made Barbour
Blvd my standard route now.

It is apparent from these results that while some drivers do divert to Barbur Boulevard to
avoid incident ddays on I-5, they tend to do s0 less frequently than their reported
experience of incident-related delays on +5 (illudrated in Figure 3-18). In other words, it
seems as though they may “pick and choosg” the incidents for which they use Barbur
Boulevard ingead of daying on 1-5. Perhaps they choose to use Barbur when the
incidents are worse (lanes blocked versus vehicle on the side of the road) and/or when the
delays are longer (either from hearing radio reports or experiencing the ddlays firs hand).

In addition, Barbur Boulevard may not be a viable option for some pane members due to
the location of their work place.
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3.2.2.3 Driver perceptions of traffic operations in the corridor

In order to edablish a basdine of drivers perceptions of current corridor traffic
operations, pand members were asked a series of questions about how satisfied they ae
with corridor operations.  Specificaly, respondents were asked to rate their satisfaction
with traffic conditions on northbound 1-5 in the morning both during norma conditions
and during incident conditions. They were asked to rae their satidfaction with the traffic
operations on a scae of 1to 5, with 1 beng extremely satisfied and 5 being extremely
dissatisfied. Theresultsareillugtrated in Figure 3-20.

While nearly 36 percent of pand members reported being satisfied with traffic operations
on northbound +5 in the morning during a typica commute, 33 percent reported that they
were ether dissatisfied or extremely dissatisfied with norma traffic operations. On the
other hand, only about 5 percent of pand members reported that they were satisfied with
traffic operations during incident conditions, while nearly 78 percent reported being
dissatisfied or extremely dissatisfied.

It is apparent from these results that pane members do experience ddlays, both during
norma operations and during incident conditions that affect their satisfaction with system
performance. Perhaps the deployment of the pardld corridor traffic management project
will help improve cusomers levels of satisfaction.
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Figure 3-20. Panel Members’ Satisfaction Ratings for Northbound I-5

Those pand members who reported that they use Barbur Boulevard to avoid out-of-the-
ordinary ddlays on northbound 1-5 in the morning were asked to rate ther satisfaction
with severd dements of the traffic operations dong Barbur Boulevard when they do so.

The three dements of traffic operations they were asked to rate included: traffic volume,
travel speed, and Sgnd operations. The results areillustrated in Figure 3-21.
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Figure 3-21. Panel Members’ Perceptions of Operating Conditions Along
Northbound Barbur Boulevard in the Morning During Incidents on I-5

Very few respondents reported that they are extremely satisfied with any of the three
eements of traffic operations when they use Barbur Boulevard. Of the three dements,
pane members appear to be the most opinionated about travel speed. Forty-two percent
of respondents reported that they are satisfied or extremely satisfied with travel speed
(compared to 37 and 36 percent of respondents for traffic volume and signa operations,
respectively). In addition, 38 percent of respondents reported that they are dissatisfied or
extremely dissatisfied with travel speed (compared to 37 and 35 percent of respondents
for traffic volume and sgnd operations, respectively). These ratings indicate that there is
much room for improvement of drivers satisfaction with traffic operations dong Barbur
Boulevard during incidents in the morning. (It should be noted that the mgority of pand
members who answered this question rated the conditions on Barbur Boulevard during
incident conditions on I-5. However, the ratings by those pand members who
gpecificdly indicated in their comments that they adways take Barbur Boulevard instead
of -5 would be based on their overal perceptions of conditions on Barbur Boulevard, not
just during incidents.)

Sidaction raings with incident conditions on Barbur Boulevard tend to be higher than
satidfaction ratings for incident conditions on I-5, and this can be seen when comparing
the ratings from Fgure 3-20 and Fgure 3-21. While 34 to 40 percent of pane members
are satisfied or extremely satisfied with conditions on Barbur Boulevard when used as an
dternate route during incidents, only 5 percent of pand members ae satisfied or
extremely satisfied with incident conditions on +5. Likewise, 36 to 40 percent of pane
members are dissatisfied or extremely dissatisfied with conditions on Barbur Boulevard,
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while about 78 percent of pane members reported being dissatisfied or extremely
dissatisfied with incident conditionson [-5.

While there were very few comments about the volume or speed of traffic dong Barbur,
there were numerous comments regarding the traffic Sgnd operations. There were dso a
few comments that specificdly addressed the conditions on Barbur Boulevard during an
incident on [-5. Specificdly, these comments dated that while Barbur Boulevard is
generdly a better option than 1I-5, during incidents, the conditions dong Barbur ae
degraded by traffic diverting from the freeway. These commentsare listed in Table 3-9.

Table 3-9. Comments About Traffic Signals and Incident Operations on
Barbur Boulevard

Panel Member Comments

Please note when incidents occur northbound on I-5 that somehow the traffic lights on Barbur are
shifted to take care of theincreased traffic flow on Barbur.

Barbur could be auseful aternate route, if the traffic lights could be timed on Barbur and 99.

When traveling northbound on I-5 in the am. (or southbound in the p.m.), if there is a serious
traffic problem then one problem is ... if Barbur is backed up with alternate traffic, the sequencing
(or lack thereof) of traffic lights seemsto create additional problems.

Lovethelights on Barbur, they are so well-timed you never have to experience ared one.
Thetiming of the lights on Barbur reduces its usability as an 1-5 alternate.

The traffic lights on Barbur Blvd. don’t seem to be set to handle the extra volume of traffic created
by an accident on |-5.

| tried Barbur Blvd. sometimes but with all the stop lights and cars it didn’t seem to help unless it
was one the days where there was an accident. |f there was an accident on -5, Barbur Blvd usually
was better if | happened to hear it on the radio soon enough before continuing on or if | was on the
road already when the accident happened. If the accident had happened a while ago you end up
sitting on Barbur Blvd also.

The signal at 35th/Barbur is never timed with the I-5 off-ramp traffic. When traffic is really backed
up on Barbur because of an incident on |-5, the signal at Barbur/Capitol Highway can’t handle the
demand. It would be great if the system could gauge when there is additional traffic on Barbur and
adjust the timing.

The series of traffic signals in Tigard where Barbur crosses I-5 hinder the flow of traffic rather than
help. The series of traffic signals on Barbur at the Bertha/l-5 intersection and at Terwilliger are
also real bottleneck areas.

ODOT Responds quickly to accidents but the volume of traffic is so much heavier than the roads
were designed for that traffic backs up quickly on I-5 and other paralel roads like Barbur. The
signals are timed but traffic there is usually fairly heavy with those who choose not to use the
freeway, and it gets worse whenever there is any incident on I-5. Barbur going through Tigard and
beyond is awful most all the time not just during peak travel hours.

Barbur becomes very congested and slow when people switch their route from I-5 during extreme
traffic delays. 1 now think that it islikely to be asfast to stay on the freeway than to travel Barbur.

| avoid 5 northbound almost always. | find that the commute on Barbur is always much more
satisfactory, even with traffic control devices traffic is usually better. The exception being when
there isamajor problem on |-5 and people are avoiding that route ahead of time.

When there is congestion | don’'t get off I5 to use Barbur Blvd. because it is usualy just as
congested and there are traffic signals that increase commute time. I’ ve found, through experience,
that it is best to just stay on the freeway unlessit is completely shut down.
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3.2.2.4 Driver use of traffic information to make commute decisions

It was dso of interest to determine what type of traffic information pane members use, as
wdl &s their perception of the information. The different types of information rated
included: televison reports, radio reports a home, Internet, radio reports in the car, and
vaiable message dgns (VMS). Pand members were asked to rate the information in
teems of the folowing: timdiness of informaion, accuracy of information, and
usefulness of information. Respondents were asked to rate, on a scde of 1 to 5, how
often the information is timely, accurate, and useful. Respondents could dso date that
they do not receive information from this source to indicate they do not use a particular
type of information source.

Of the five types of information, radio reports in the car are used by more pand members
than the other types of information (used by about 93 percent of pand members).
Freeway VMS are the second most common source of traffic information used by pane
members, with just about 76 percent reporting use of VMS. Teevison reports and radio
reports a home are used by only about hdf of respondents (46 percent and 50 percent,
respectively). The Internet was reportedly used by only 18 percent of panel members.
The results of the subjects’ ratings (excluding the Internet) are summarized in Table 3-10.

More pand members percelve televison reports as being frequently or almost always
accurate than they do them being timely or useful. In fact, tlevison reports were rated
by more pand members as being rarely or almost never timely or useful when compared
to the other sources of information. This could be due to the fact that televisons are only
avalable to commuters before they leave home for work (or from work to home) and are
therefore not able to provide updates as commuters make their way dong their commute
route.

Table 3-10. Summary of Panel Members’ Ratings of Traffic Information

Percent of Panel Members
Info Source Frequency Timely Accurate Useful
Television Frequently / almost always 26% 55% 36%
reports Rarely / almost never 38% 14% 28%
Freeway VMS Frequently / almost always 25% 69% 43%
Rarely / almost never 34% 6% 22%
Radio reports Frequently / almost always 36% 50% 38%
athome Rarely / almost never 37% 14% 25%
Radio reports in  Frequently / almost always 53% 61% 54%
the car Rarely / almost never 14% 8% 14%
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More pand members dso percalive freeway VMS as being frequently or almost always
accurate than they do them being timdy or useful.  In fact, more pand members rated
VMS as being frequently or amost aways accurate compared to the other types of
information (nearly 70 percent). Interestingly, however, of the four types of traffic
information, freeway VMS were rated by the fewest pand members as being frequently
or almost always timey, even though the information is generdly given to motorists on
the road just prior to an incident or congestion. Compared to television reports, freeway
VMS are perceived to be amore useful and accurate source of traffic information.

As with tdevisgon reports and VMS, more pane members perceive radio reports a home
as being frequently or almost always accurate than they do them being timely or useful;
however, fewer pand members rated radio reports at home as being frequently or almost
always accurate compared to television reports and VMS. Radio reports a home were
rated by dightly more pand members as beng ussful when compared to teevison
reports.

Radio reports in the car are perceived by the most panel members as being frequently o
almost always timely and useful when compared to the other types of traffic information.
In addition, radio reports in the car are perceived by the fewest panel members as being
rarely or almost never timey and useful when compared to the other types of traffic
information.

In addition, there were eight comments made at the end of the questionnaire that were
goecific to the accuracy and timdiness of traffic information in Portland.  These
comments are liged in Table 3-11. All of the comments indicated thet there is a lack of
accurate, updated information during the typica radio traffic reports.  Pand members
who commented fed tha the radio reports do not provide enough information about
accidents and other delays, and when they do report them, many times they are not
accurate or updated frequently enough to be of use.

While freeway VMS were rated by more pane members as being frequently or almost
always accurate than the other information sources, radio reports in the car appear to be
the preferred source of traffic information by respondents.  Information gleaned from
radio reports received in the car are used by more pane members than any of the other
sources of information.  This information source was raied by most pand members as
being timely, accurate, and useful.
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Table 3-11. Comments About Accuracy and Timeliness of Traffic
Information

Panel Member Comments

I watch TV in the morning but not right before | leave so | miss any up to the minute information.
Information on TV after 7:00 is not frequent or regular.

Theradio is variable; some stations (the talk stations) have frequent reports but | don’ like to listen
to these stations. Music stations of all kinds do not have frequent reports unless there are huge
accidents so you can miss the information you need.

| think that it would be very helpful if there were a Portland area radio broadcast that only reported
traffic problems. Commuters could simply tune to that station when they get in their carsto learn of
any trouble spots. The source of information could be the same as the new message light-boards,
but not be limited to the viewing area of the light-boards. Congestion is often hidden from view
because of the terrain along I-5 and the feeder roads. Many times drivers encounter congestion
after they have already entered a part of the route that affords no alternatives. Such aradio service
would allow many commutersto avoid being trapped.

Many of the traffic radio reports | hear especially KOPB (public broadcasting) are inaccurate or
have not been properly updated. Very frustrating to reroute my commute when the problem has
been cleared up.

Unfortunately, the radio updates are pretty standard and don’t usually give enough detail to be
useful. They typically say usual slowing in the curves etc. but rarely give accurate info on accidents
-and if they do, usually the accident is gone by the time you reach that area.

I usualy listen to K103 for traffic information before leaving the house or in the car. The
information is usually delayed and therefore not accurate. If you adjust your route, you discover
that the problem isall cleared up or never existed and you are still late for work.

| don’'t understand why an excellent traffic reporter like Dennis Norden on KEX cannot have
access to Barbur Blvd info and why it is usually not covered in any of the morning reports or
afternoon reports either.
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4 COATSBI-STATE RURAL INTEGRATION

The objective of the COATSs evauation is to measure the system impacts on the safety of
rurd travel in Southern Oregon.

4.1 Data Collection Approach

Currently, the Western Transportation Inditute (WTI) a Montana State University —
Bozeman is conducting a large-scde evaduation of the COATS project. This four-year
evduation (through fiscd year 2004) will include the evaduation of over ten project
components.  While some of the proposed evduations are gill being devised, the
following isalis of many of the components that are being considered for evauation:

Operational Impacts of Weather and Lane Closures on Rura Highways. The
methodology would congst primarily of collecting traffic volume and speed data
on a variety of highways throughout the COATS sudy area, dong with westher
data and information on road closures to develop relaionships between highway
capacity and these conditions.

ITS Mantenance Evduation. This evduaion would utilize a case-dudy
approach, relying on maintenance log records and observations from DOT Saff.
Detection Equipment. The methodology would consst of a comparison between
actud detector measurements and those recorded by the ITS fidd equipment. It
would likdy include any records on long-term rdigbility or mantenance needs
asociated with the detectors. A specid area of emphasis would be the ability of
the detection equipment to perform reliably during adverse weather and vishility
conditions.

Agency Surveys. The emphads of this evduation would be quditative survey
data to establish how much people use ITS dements and to assess their opinions
of usefulness.

Travder Satidfaction Survey.  This evduation would atempt to include both
quditative and quantitative data to determine the effects of ITS on the traveing
public as well as the perceved benefits. One intriguing question that could be
answered by this research is the effect of ITS and improved traveler information
on reducing traveler delay, as travelers change routes and departure times or even
opt out of certain trips.

Emergency Response Evauation.  This evdudion would involve sgnificant data
collection from the dozens of emergency response agencies in the COATS region.
Pat of this evduation may dso examine the role of cdlular phone coverage in
improving emergency notification, and to what extent the lack of cdlular
coverage hinders emergency response efforts.

RWIS Evdudtion. This evduation would include a mix of quditaive, subjective
assessments, as well as surveys of maintenance staff.

Evduation of Inditutiond Reationships and Mangreaming ITS. This evaudion
would utilize a case dudyl/literature gpproach with dozens of agencies and
stakehol ders throughout the COATS study area.
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Communications Improvement for Rurd Fed Devices This evduaion would
also use a case-study approach, taking a number of fidd dements and describing
how the dement communicates with other field eements and/or TMC, the cost of
providing communications, problems experienced with communications for that
location, and dirategies for deding with communication problems in the future.

Smdl Urban ITS Evduation. This evauation would likdy be quantitative,
focusng on data that reflect the volume and efficiency of travel in a andl urban
aea This could include a combination of traveler surveys, more specific agency

surveys, incident response statistics, etc.

Based on WTI's ongoing evauation, the data collection approach for this nationd
evduation will day focused solely on crash daa Severd dtes where ITS has been
indaled or is planned to be indaled were identified for which to obtain crash datigtics.
The stes and a description of the ITS projects are shown in Table 4-1.

Table 4-1. COATS Sites Identified for Crash Data Analysis

COATS Site

Description of ITS Project

Coos County

US 101 just south of Coos Bay

42 from US 101 to milepost 5

OR 42S between US Route 101 and
OR 42

US 101 at mileposts 330 and 360

OR 42 at milepost 10.8 and at Cape
Blanco on US 101

Near Humbug Mt. at milepost 321
Port Orford

Brookings

Santiam Pass on US 20/OR 126

US 97 between mileposts 143 and
Klamath Co. line

OR 242 from milepost 55 to Sisters
Siskiyou Pass in Jackson Co. on I-5

Medford viaduct

Bicycle and pedestrian detection systems in North
Bend and Coos Bay

Automated flood warning system

Automated flood warning system

Automated flood warning system

RWIS
RWIS

DMS for visibilty and wind

Automated wind advisory system

HAR for low visibility

Regional incident management system, automated
gate closure system, and AVL for fleets in area
Animal detection systems

Advanced warning system for narrow lane widths
Regional incident management, VMS, DMS for
runaway trucks, advisory TV, CCTV

Automated anti-icing
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4.2 Findings

In addition to WTI's COATS evduation, crash datistics were obtained from ODOT's
2000 Satewide Crash Rate Tables, to serve as the basdine for this sudy. Of the
proposed COATS dtes listed in Table 4-1, four segments that are currently in the pre-
deployment stage were selected for andysis:

OR 242 between MP 55 and Sisters,

OR 42S between US 101 and OR 242;

US 97 between MP 143 and the Klamath County Line; and
US 101 between Coos Bay and OR 42.

In general, year 2000 crash rates in rura Oregon, based on data from the studied segment,
averaged 1.12 crashes per million vehicle miles of travel (VMT), ranging as low as 0.73
a OR 42S, to as high as 1.39 & OR 242. The summary of these findings is illusraied in
Figure 4-1 and is dso liged in Table 4-2. Crash rates at al of the study segments, except
a US 97 dropped in 2000 (as compared to 1996 — 1999), with an average reduction of 30
percent. On the other hand, US 97 experiences an increase of 0.5 crashes per million
VMT when compared to the average rates from 1996 to 1999.

Incident Rate per Million VMT

96-99
Time Avg 2000  OR 242

Figure 4-1. Historic Crash Rates at Selected Rural Oregon Highways
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Table 4-2. Summary of Incident Conditions

‘96-'99 Difference
Segment Average 2000 (% Diff)
OR 242 between MP 55 and Sisters 1.92 1.08 -0.8 (-44%)
OR 42S between US 101 and OR 242 1.07 0.73 -0.3 (-32%)
US 97 between MP 143 and Klamath Co Line 0.81 127  +0.5(+57%)
US 101 near Coos Bay 1.63 1.39 -0.2 (-14%)
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5 EVALUATION RISK ASSESSMENT

The purpose of this section is to provide an evauaion of the appropriateness of the
Oregon deployments as Phase |11 integration evaudion dtes.  This section identifies the
opportunities and assesses the risks involved in continuing with a post-deployment
evaduation of the Oregon Regiond ITS Integration Program. Based on this assessmert,
the recommendations of the evduation team regarding the future opportunities are
presented in Section 5.4.

5.1 Deployment Plans and Schedules

This section briefly discusses the current gtatus of the deployments as wel as future
deployment plans and schedules.

5.1.1 Trandgt Tracker Information Displays

The Trangt Tracker project is aready up and running in the prototype phase. As of April
2002, there were 19 Trangt Tracker Sgns, 9 a bus stops, and 10 on light rail platforms.
Tri-Met has several more signs ready to be ingtaled at bus stops, for a totd of 18 sgns a
17 bus stops by June 30, 2002. Tri-Met will be completing their phase 1 of Trangt
Tracker by hogting focus groups and/or doing intercept surveys to determine riders
understanding of the sgns contents and other design/usability-type concerns. Tri-Met's
phase 2 of Trangt Tracker will begin in ther next fiscd year, beginning July 1, 2002.
They plan to implement another 50 Trangt Tracker signs by June 30, 2003.

5.1.2 1-5Barbur Boulevard Paralld Corridor Traffic Management Demonstration
Project

Prdiminary engineering of dtes and devices dong SW Barbur Boulevard was completed
in February 2001. A problem of inadequate funding to ingal the desired hardware dong
Barbur Boulevard was encountered. To mitigate this problem, the City has consdered
dterndive ways to sysem inddlaion as wel as possbly reducing the number of
locations and/or modifying the type of devices. The vaiable message sgns (VMS) and
fixed message sgns (FMGS) have been tested and are ready to be ingtalled. A consultant
is onboard working on an Incident Management Operationd Plan. The rest of the
message sgns have been received. The project went out bid on Monday 20th of May,
2002. The City isholding a pre-construction meeting on the 29th of May, 2002. The bid
opening date is June 4th, 2002, and the contract will be awarded in the middie of June.
The sdected contractor will have 150 caendar daysto finish the ingalation.
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5.1.3 COATSBI-State Rural Integration Project

The following is the status of numerous projectsin the COATS areax

Completed ingdlation of Wind Warning Sysem (near Gold Beach) and High
Water Warning System (near Coos Bay) on US 101. The systems are now
operationdl.

Completed inddlation of a VMS on US 199 near Grants Pass. This project adso
included a fixed dgn with flashing beacons inddled near Cave Junction. Both
sgns are operationd.

Completed ingdlation of an upgrade to the Highway Advisory Radio System at
Adhland on I-5. Currently ingaling software and the system should be operating
within a couple of weeks.

Completed ingdlation of an additional camera a milepost 6 on the Siskiyou Pass
on |-5. The camerais operationd.

The Transportation Operation Center Software project, which will address device
integration, traffic management, emergency management, and integration with
other agencies, is in contract negotiations. A contract should be signed in about a
month.

Two VMS on Hwy 140 (Lake of the Woods Highway) are under congtruction.

One VMS on NB I-5 in Medford is currently being designed. Bids will be opened
later this summer.

Four cameras have been ingdled on I-5 near Rossburg in conjunction with a
congruction project in the area.

Two additiond cameras are being designed for inddlation on the Medford
Viaduct on I-5 in Medford in conjunction with a bridge re-decking project.

5.1.4 Transt Busesas Traffic Probes Project

Nationd Engineering Technologies (NET) has finished the prdiminary andyss for bus
probe requirements for the TransPort ATMS. Tri-Met and Orbita Sciences Corporation
(OSC) are working on adding tasks to the existing OSC contract to make changes to Tri-
Met software and firmware. A satement of work for the Orbita portion of the project
was developed in the spring of 2002. OSC will dso begin work on prdiminary andyss
and a statement of work. Tri-Met and ODOT are working to finalize their agreemen.

5.2 Opportunities

The Oregon Regiond ITS Integration Program maintains some distinct advantages that
make the deployment a good candidate for future evauation (as a Phase Il evauaion
gte). The evduation team has identified the following eva uation opportunities:
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The Oregon Regiond ITS Integration Program provides the opportunity to
obsarve the impacts of an integration of ITS technologies including trangt with
ATIS, trangt with freeway and arterid management, freeway and arterid
management, aterid and incident management, and freeway and incident
managemen.

The project partners from ODOT, the City of Portland DOT, and Tri-Met have
demondrated an established, cohesve, and cooperative working relationship in dl
aspects of the TransPort 2000 Project.

The Trangt Tracker Information Displays have dready been deployed in the
prototype phase. Equipment has dready been purchased and is ready for
ingalment, which will represent the completion of Tri-Met's Phase 1 deployment
(planned by July 31, 2002).

Much of the equipment has been ingdled for the I-5/Barbur Boulevard Pardle
Corridor Traffic Management Demondtration Project.  In addition, the VMS and
FMGS have been tested and are ready to be ingaled, and the rest of the signs
have been recaved. With a consultant onrboard working on an Incident
Management Operationd Plan, the partners expect to go to bid and complete the
equipment ingdlation by mid-November.

Tri-Met dready has contractors working on statements of work for the Trangt
Trackers as Probes project.

Numerous components of the COATS project have dready been deployed. In
addition, severa more are in the desgn or congruction stage. The Transportation
Operation Center Software project, which will address device integration, traffic
management, emergency management, and integration with other agencies, is in
contract negotiations.

The project partners have been extremely cooperative and responsive to requests
for data and information. Tri-Met has worked with the evaluation team to
edtablish acceptable locations for survey adminigtration and have provided
ridership data  ODOT has been hdpful in aranging mestings, as wdl as
providing freeway and crash data. The City of Portland DOT agreed to not only
place traffic counters dong Barbur Boulevard, but dso to monitor them over the
month-long data collection period, to pick them up, and to mail them back to the
evaduation team. The City of Portland DOT dso didributed an email to dl city
employeess with the [-5/Babur Boulevard cusomer satidfaction survey
information and encouraged them to participate.

5.3 Risks

Very few risks were identified by the evauation team, as al projects are on or ahead of
schedule, and project partners seem confident that the deployments will take place as
planed. The only risk identified is associated with the COATS Bi-State Rurd
Integration Project. The patners have had difficulty with the integration with Cdtrans,
however, they are moving forward with deployments on the Oregon sde, as wdl as the
integration of three rurd traffic management centers in Oregon.  Thus, while it may not
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be feasble to evauate the bi-state integration component of the COATS project, there
exig numerous opportunities to evauate rurd integrations in Oregon. In addition, as was
previoudy mentioned, WTI a Montana State Universty, Bozeman is conducting a
concurrent $1 million evduation of COATS. Theefore, the scope of this nationd
evauation has been scaled gppropriately in the evduation plan

5.4 Recommendations

The continuation of the evdudion of the Regiond Oregon ITS Integration Program
offers dgnificant opportunities, with little to no risk. Based on these opportunities and
the evaudion team's experience in deveoping the evaduation plan, working with the
project partners, collecting basdine data, and andyzing basdine conditions, the
evaudion team recommends that the FHWA COTR consder continuing with Phase I
evauation efforts.
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APPENDIX A

SAIC’s Transit Tracker Baseline Questionnaire
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TRANSIT TRACKER USER SATISFACTION BASELINE QUESTIONNAIRE

1) I'm going to ask you HOW OFTEN YOU USE several different types of bus
schedule information when scheduling your transit trips. Please use a rating
scale of 1 to 5, with 1 being “almost always” and 5 being “almost never.”

Almost Frequently Sometimes Rarely  Almost

HOW OFTEN DO Always Never

YOU USE... 1 2 3 4 5
the printed paper schedules

from Tri-Met ? ? ? ? ?
the Tri-Met guides posted

at bus stops ? ? ? ? ?
on-line/Internet schedules ? ? ? ? ?
238-RIDE ? ? ? ? ?

other, please specify
? ? ? ? ?

2) Please rate HOW OFTEN the following statements are TRUE:

| generally do not use the Tri-Met schedule information—I just go to the bus stop
and wait for the next bus to arrive.

Almost Frequently Sometimes Rarely Almost
Always Never
1 2 3 4 5

0 0 0 0 0

| generally do not use the Tri-Met schedule information, because | have most of
my times/routes memorized.

Almost Frequently Sometimes Rarely Almost
Always Never
1 2 3 4 5

0 0 0 0 o]

3) Please rate how often the schedule information you use is ACCURATE
(again, with 1 being “almost always” and 5 being “almost never”).

Almost Frequently Sometimes Rarely Almost
Always Never
1 2 3 4 5

0 0 0 0 0
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4) About how long do you usually wait for the bus at this bus stop?
a. minutes
b. Don't know

5) Is the bus you catch at this bus stop usually on time?

a. Yes
b. No —>In general, about how many min. early/late is it?__min. early/late
c. Don’t know (circle one)

6) At this bus stop, how satisfied are you with bus adherence to the posted

schedules?
Extremely Satisfied Neither Satisfied Dissatisfied Extremely N/A
Satisfied Nor Dissatisfied Dissatisfied
1 2 3 4 5
o] 0 0 0 0 0

7) On a scale of 1 to 5, how strongly do you agree with the following statement:
| feel safe waiting for the bus at this bus stop DURING THE DAY.

Completely Agree Do Not Agree  Disagree Completely N/A
Agree Nor Disagree Disagree
1 2 3 4 5
0 0 0 0 0 0

8) On a scale of 1 to 5, how strongly do you agree with the following statement: |
feel safe waiting for the bus at this bus stop AT NIGHT.

Completely Agree Do Not Agree  Disagree Completely N/A
Agree Nor Disagree Disagree
1 2 3 4 5
0 0 0 0 0 0

9) On a scale of 1 to 5, how satisfied are you with the bus service at this bus

stop?
Extremely Satisfied Neither Satisfied Dissatisfied Extremely N/A
Satisfied Nor Dissatisfied Dissatisfied
1 2 3 4 5
0 0 0 0 0 0
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10) For what trip purposes do you most frequently take the bus? (Mark all that
apply.)
? Work
? School
? Shopping
? Recreation
? Other:
? For most all of my trips

11) Do you have an automobile available to you for your use?
? Yes
? No

12) On average, how often do you ride the bus?
? Less than one day per week
? 1 -4 days per week
? Nearly every day

13) Please stop me when I've read the age category that contains your age.

? Under 25 ? 45-54
? 25-34 ? 55-64
? 35-44 ? 65 or older

14) Have you ever waited to catch a bus at a bus stop where there was a Transit
Tracker display, a realtime electronic sign showing when the next bus will

arrive?
? Yes (if so, where?)
? No
RECORD:
Sex: Male Female
Time: a.m/p.m.
Date:
Bus stop:
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APPENDIX B

Tri-Met’s Transit Tracker Baseline Questionnaire
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Date  / /00 Arrival TimeatStop _~~ : AM/PM Survey

REAL TIME CUSTOMER INFORMATION SURVEY —-BUS SURVEY

INTRO: Hello, I'm from Gilmore Research. We are conducting a short survey
for Tri-Met to help the agency improve transit service for customers at this location.

1. First, how did you get to this stop today? (DO NOT READ. PROBE TO FIT.)
Y Walked PROBE: How many blocks did you walk? # of Blocks

Drove and parked

Transferred frombus#

Dropped off by vehicle

Other

<< <

2. How many days in an average month do you catch the bus from this location?
Days per month O This is the first time 0 Don't know

3. Using a scale from 5 to 1 where 5 is very satisfied and 1 is not at all satisfied, how satisfied
are you with the bus service at this location?

Very Not at All
Satisfied Satisfied
5 4 3 2 1 O Don't Know

4. Which bus will you be catching now? (DO NOT READ UNLESS DON'T KNOW)

Y 6 - Martin Luther King Jr. Bivd. Y 72— Killingsworth/82" Avenue

Yy 15— Belmont y 18- Hiliside

Yy 51-Vista Yy 63— Washington Park — OMSI
Yy Don't Know

5. What is the main purpose of this bus trip? (ACCEPT ONE ANSWER. READ IF NEEDED.)

Work Yy Other
Home Yy Don't Know
Shopping

Personal Business
Doctor/Medical Appointment
Recreation

Visiting friends or releatives
School

K<L <
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6. About how long do you usually wait for the bus at this location?
Minutes [J Don’t know

7. ls the bus you catch at this stop usually on time?

O Yes O No O Don’'t Know

8. Do you know what time your bus was supposed to arrive before coming to this stop
today?
O Yes > ASK 8a. 0 No > ASK 8b. [ Don’'t Know - SKIP TO Q9

IF LOCATION IS MLK, SKIP TO Q9.

Y From printed schedule or Tri-Met Guide

\V  From the Tri-Met web site

Asked a friend, co-worker, or family member
Other

Asked a Tri-Met driver

| already knew the schedule

Called 238-RIDE

Don’'t know

<K< <

8b. IF NO: When you arrived at this stop, did you look at the posted schedule to see
what time your bus would come?

Y Yes O No O Don’t know

9. How safe do you feel waiting for the bus at this location? Would you say you feel...
Yy Very Safe O Not very safe O Don't know
Y Somewnhat safe O Not at all safe

IF NOT VERY SAFE OR NOT AT ALL SAFE: what would help you to feel safe
while waiting at this location?

10. How many trips do you make on a Tri-Met bus or MAX in the last month? Please
count each direction as one trip.
Trips 0 Don't know

11. Which of the following statements best describes why you ride the bus/MAX?
(READ 1-4.)

| ride because | can’t drive or don’t know how
| ride because | don't have a car available
| don’t have a car available, but prefer to take the bus or MAX

< <<

Don't know
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12. Please stop me when | get to the category that includes your age. Are you...

12t0 16
1710 18
19t0 24
2510 34
35t0 44
45 to 54
55 to 64
65 or Older
Refused

KKK E<s <

13. What is the zip code where you live?

THANK YOU FOR YOUR HELP TODAY AND HAVE A GOOD TRIP ON TRI-MET!

14. RECORD GENDER: O Male O Female

15. RECORD LOCATION: O MLK & Killingsworth Salmon & 5™
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APPENDIX C

|-5/Barbur Boulevard Baseline Customer Satisfaction Questionnaire
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Welcometo the
Portland, Oregon 1-5 Transportation Survey
Website!

Project Description

The City of Portland and the Oregon Department of Transportation
(ODOT) are working together to improve traffic conditions in and around
the Portland area. The two agencies are in the process of testing an
advanced traffic management system on Interstate Highway 5 (I-5),
generally from the point where I-5 crosses into Multhomah County (near
S\W. Barbur Blvd., Exit #294) to the downtown Portland area (see map of
Study Area). It isthe hope that this system will help improve traffic flow
along [-5, especially during traffic incidents such as crashes, stalled
vehicles, etc. when part or all of the freeway may be blocked.

This is your chance to let us know how you feel about traffic conditions
along I-5!

How Do | Participatein the Survey?

This survey is completely voluntary. If you choose to participate in the
Portland, Oregon I-5 Transportation Survey, you will be asked to answer
2 questions about the roads you frequently use. Based on your responses,
you will be selected for participation if you are a frequent traveler in the
Study Area. All you need to participate is an email address (home or
work)!

If you are selected to participate, you will be asked to complete an initial
guestionnaire to determine your typical commute patterns and how you
feel about traffic conditions on I-5. The questionnaire should take you less
than 10 minutes to compl ete.

How Many Questionnaires Will | Have to Complete?

After the initial questionnaire, you may receive up to 6 additional
guestionnaires over the next 6-12 months. These follow-up questionnaires
will be sent to you when there is a traffic incident along I-5 in the Study
Area, and you will be asked to answer a few questions about how you
learned about the incident and what actions you may have taken to avoid
it. You will be notified of a follow-up questionnaire by email and will be
asked to go to the study website to complete the questionnaire. Each
guestionnaire should take you less than 10 minutes to complete.
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Confidentiality Statement

Your questionnaire responses will be kept strictly confidential and will not
be shared with anyone. All results will be presented in aggregate form,
with no references made to individual responses.

Project Significance

The results of this study will be published in a national report to the
United States Department of Transportation and will help transportation
agencies and officials across the country make future investment

decisions.
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PART |

The first e-mail will provide a link to a website that will briefly describe the
transportation project and will contain 2 qualifying questions for survey
participation.

Please answer the following 2 questions by clicking the circle next to the
appropriate response choice. Your answers to these questions will determine
if your commute patterns match those required for participation in this
study.

1. Do you commute into Portland in a private vehicle (including carpools, vanpools,
and motorcycles) AT LEAST 3 days in the typical work week (Monday - Friday)?

- Yes

No

2. Do you typically travel NORTHBOUND on 1-5 and/or Barbur Boulevard in the
MORNING?
- Yes
No

Please review your answers and make any necessary changes. Once you have
verified your answers, click “Submit Responses.”
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PART Il

If the user does not answer “Yes” to both questions, he/she is NOT
gualified to continue and will see the following statement:

Your commute patterns do not match those required for participation in this
study. Thank you for volunteering to participate and taking time to complete
this guestionnaire.

If the user IS qualified to continue, he/she will see the following questions:

Based on your responses to the first 2 questions, you have been selected to
participate in this study.

Please provide your e-mail address so that we may enter you into our
database. Your email address, along with your questionnaire responses, will
be kept STRICTLY CONFIDENTIAL and will not be shared with anyone.

Your e-mail address:
Please re-enter your e-mail address for verification:

Entering the e-mail address will take the user to Part Il of the survey.

Thank you for your participation in the Portland, Oregon 1-5 Transportation
Survey. To help us get a better understanding of your commute patterns,
please provide responses to the following questions by clicking the circle
next to the appropriate response choice. This questionnaire should take less
than 10 minutes to complete.

1. At what time in the morning are you typically traveling on I-5 and/or Barbur
Boulevard within the bounds of the Study Area?

Before 7:00 a.m.
- 7:00 am. - 9:00 a.m.
- After 9:00 a.m.
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2. In general, how much time does it take you to commute from home to work in the
morning?

15 minutes or less
16 - 30 minutes

- 31 - 45 minutes

- 46 minutes - 1 hour
More than 1 hour

3. How far do you commute to get from home to work in the morning?
- 5 miles or less
- 5.1-10 miles
10.1 - 20 miles
20.1 - 30 miles
More than 30 miles

4. On average in a typical month, how many MORNINGS do you encounter
out-of-the-ordinary delays that are caused by incidents/accidents in the
Study Area? (Please note, in this survey, "out-of-the-ordinary delays" refers
to delays that are worse than those you normally encounter during your
commute.)
1"'ve never experienced out-of-the-ordinary delays in the Study Area
Less than 1 morning per month
1 morning per month
2 mornings per month
- 3 mornings per month
- 4 mornings per month
More than 4 mornings per month

5. When do you generally find out about out-of-the-ordinary delays on your
route?
BEFORE I leave home
In the car AFTER 1 leave home, but before I see the congestion on the
roadway
In the car AFTER I see the congestion on the roadway
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6. When you find out about out-of-the-ordinary delays on your route BEFORE
you leave home, what do you usually do?
I delay my departure time from home to avoid the delays
I use an alternate route that includes a freeway
I use an alternate route that does not include a freeway
I do the same as usual - I leave at my normal time and use my normal route
- Other (please specify):

7. When you encounter out-of-the-ordinary delays on your route AFTER you
leave home, what do you usually do?
I use an alternate route that includes a freeway
I use an alternate route that does not include a freeway
I go back home
I do the same as usual - | stay on my normal route
- Other (please specify):

8. Do you ever use Barbur Boulevard to avoid out-of-the-ordinary delays on
NORTHBOUND I-5inthe MORNING?
- Yes
No

9. When you experience out-of-the-ordinary delays on NORTHBOUND 1-5 in
the MORNING, how often do you use Barbur Boulevard to avoid the delays?
Please respond by using a scale of 1 to 5, with 1 being "Almost Always" and 5
being "Almost Never."

Almost Frequently Sometimes Rarely Almost
Always Never
1 2 3 4 5
0----------—--—- 0------—--------—- 0------————mmm - 0------—---—-—--—- 0

10. When you use Barbur Boulevard to avoid out-of-the-ordinary delays on
NORTHBOUND 1-5 in the MORNING, how satisfied are you with the volume of
traffic on Barbur Boulevard?

Extremely Satisfied Neither Satisfied Dissatisfied Extremely

Satisfied Nor Dissatisfied Dissatisfied
1 3 4 5
[ [ Q-—mmmm e [ 0
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11. When you use Barbur Boulevard to avoid out-of-the-ordinary delays on
NORTHBOUND 1-5 in the MORNING, how satisfied are you with the travel speed
on Barbur Boulevard?

Extremely  Satisfied Neither Satisfied Dissatisfied Extremely
Satisfied Nor Dissatisfied Dissatisfied
1 2 3 4 5

(0] o o o o

12. When you use Barbur Boulevard to avoid out-of-the-ordinary delays on
NORTHBOUND 1I-5 in the MORNING, how satisfied are you with the traffic signal
operations on Barbur Boulevard?

Extremely  Satisfied Neither Satisfied Dissatisfied Extremely

Satisfied Nor Dissatisfied Dissatisfied
1 2 3 4 5
0 o} o} o} o}

13. Please rate how frequently the traffic information you receive from the
following sources is TIMELY. (In other words, how frequently do you receive the
information in time to make important decisions about your commute time/route?)

Don"t
Almost ) Almost| receive info
Information Source Alwaylerequently SometimesRarely Never || from this
source

1 2 3 4 5 6

Television reports

|IRadio reports at home

Internet
|Radio reports in my car

[Electronic message signs
along freeway

|Other (please specify):
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14. Please rate how frequently the traffic information you receive from the
following sources is ACCURATE.

Don"t
AImOStIFre uently||Sometimes||Rarel Almostireceive info
Information Source [|Always d y y Never || from this
source
1 2 3 4 5 6

Television reports

[Radio reports at home

|Internet

|Radio reports in my car

Electronic message signs
along freeway

||Other (please specify):

15. Please rate how often the traffic information you receive from the following
sources is USEFUL. (In other words, how often do you receive information with
enough detail to make important decisions about your commute time/route.)

Don't
. AImOStIFrequentIy Sometimes||Rarely Almostjreceive ir_lfo
Information Source |Always Never | from this
source
1 2 3 4 5 6
Television reports
|[Radio reports at home
|Internet
|Radio reports in my car
Electronic message signs
along freeway
||Other (please specify):
Page 90
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16. Using a scale of 1 to 5, with 1 being "Extremely Satisfied" and 5 being
"Extremely Dissatisfied," please indicate how satisfied you are with morning traffic
conditions on NORTHBOUND 1-5 (within the bounds of the Study Area) during a
TYPICAL COMMUTE (no out-of-the-ordinary delays).

Extremely  Satisfied Neither Satisfied Dissatisfied Extremely

Satisfied Nor Dissatisfied Dissatisfied
1 2 3 4 5
(O (O (R e e (R 0

17. Using a scale of 1 to 5, with 1 being "Extremely Satisfied" and 5 being
"Extremely Dissatisfied,” please indicate how satisfied you are with morning traffic
conditions on NORTHBOUND I-5 (within the bounds of the Study Area) when
there are OUT-OF-THE-ORDINARY DELAYS.

Extremely  Satisfied Neither Satisfied Dissatisfied Extremely

Satisfied Nor Dissatisfied Dissatisfied
1 2 3 4 5
[ O-—mmmmmmm e (O O-—mmmmmmm e o}

18. What is your sex?

Male
Female

19. Please choose the category that includes your age.
- 25 years old or younger
- 26 - 30 years old
- 31-40 years old
- 41 -50 years old
- 51-60 years old
- 61 years or older

20. How long have you been commuting in the Portland area? (Please round to
the nearest year.)
Less than 2 years
+ 2-5years
- 6 -10years
10 - 20 years
More than 20 years
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Please click “Continue” to verify your responses before they are submitted.

Please review your answers and make any necessary changes. Once you have
verified your answers, click “Submit Responses.”

When user has completed these questions, the following message will
appear:

Thank you for completing this questionnaire! Your responses are important
to us. On days when a serious incident occurs in the Study Area, you may be
contacted by email and asked to complete a brief questionnaire about your
commute experience during the incident.  This questionnaire will ask
guestions regarding your awareness of the incident and any commute-related
decisions you made in response to the congested conditions.
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